Iron ano teel 


ENGINEERING SERVICE 
TO THE IRON AND STEEL 
INDUSTRY SINCE 1907 


DECEMBER, 1953 TECHNOLOGY DEPT. 4 TABLE OF CONTENTS, Page 53 











~~, » mat 
» om tint ie 
ie 1 7 gill Hitt 
s (f + gilt vii 
ut A | Keele 
i) Lat if 
eg | 
¥ a Bun! , if 
| ; . ze : fs fia ee- we nanan REE I. 
yee tees HT i aaa vane A ii 
: g! abl Hit TTT bad eae LLal. * TTT | ; 
i ¢£ eTiitTt abe SEL GERESE EES TH — 
¢ IMT é iiit é itt 
i Tidy ‘ f 


—— Eee 48 
ole) 





16-INCH HIGH LIFT BLOOMING-SLABBING MILL 


CASTINGS —carbon and alloy steel 


Complete Rolling Mill Installations from 20 to 250,000 pound. 


* as eee e 
SLABBING MILLS Mills complete with BLOOMING MILLS ROLLS —iron, alloy iron and steel 
Auxiliary Equipment STRUCTURAL MILLS rolls for all types of rolling mills 


UNIVERSAL MILLS 
PLATE MILLS kkk RAIL MILLS itl ali a 
HOT STRIP MILLS CONTINENTAL CHIPPER BILLET MILLS plate, or cast-weld design. 
COLD STRIP MILLS ROLL LATHES ROD MILLS 
TEMPER MILLS SPECIAL MACHINERY MERCHANT MILLS 


Plants at 
East Chicago, Ind. - Wheeling, W.Va. - Pittsburgh, 


CHICAGO + PITTSBURGH 





The design of the Type M Brake 
is so fundamentally correct its per- 
formance has never been equalled 


ADJUST HERE TO CHANGE 


. MAGNET. STROKE 
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Common sense says there must 
be a best way of doing any job. 


JUSTMENT 


STROKE 


INDICATOR 
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TT. ADJUST HERE TO 
Ti, EQUALIZE SHOE 


It follows as a consequence any * Canoe 


method not equal to the best can- 
not produce equal results. There 
never has been a mill brake as simple in design or as 
direct in application of braking power as the Cutler- 
Hammer Type M Brake. And if the popularity of 
this brake through the years is a criterion, there 
never has been a brake to equal it in performance. 
The action is a direct push of the shoes against the 
wheel. Since both the field member and armature 
move in braking and release, action is lightning fast. 
The simple design eliminates parts that usually 
cause trouble and need adjustment and repair. 
Tough lining matched with durable alloy steel 
wheel reduces lining wear. Take-up adjustments are 
needed only at long intervals. Many heavy duty in- 
stallations prove the Type M Brake to have no 
equal in performance. Write for Publication BR-2 
giving full factson this brake. CUTLER-HAMMER, 
1255 St. 
Associate: Canadian Cutler-Hammer, Ltd., Toronto, 


Inc., Paul Avenue, Milwaukee 1, Wis. 


Ontario. 


14 FACTS 


about 


Type M Brake 


Fundamental design 
proved by years of serv- 
ice in heavy duty ap- 
plications 

The simplest of all 
brakes 


Has the fewest parts 


The brake with the 
fastest action 

The only brake with 
one-to-one magnet and 
total shoe stroke 


Vv 
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The brake with only 3 
simple adjustments 

Longest service without 
take-up adjustments 

Tough long-life lining 
matched with hard 
Hammerloy steel wheel 


Cover-all tubes shield 
full length of hinge pins 
against paint, dirt, etc 
Renewable hardened 
hinge pin bushings 


V Hard sheet aluminum 


magnet coil cover plate 
caulked in place with 
aluminum wire 


Torque spring com- 
pression CANNOT be 
released manually 


Torque spring fully 
protected 


Brass friction plugs 
keep shoes always 
aligned 


All of these features are also provided, 
when used on A.C. Service with rectifier 


CUTLER-HAMMER 
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IRON AND STEEL ENGINEER; published moathly by Association of Iron and Stee! Eagincers, 1010 Empire Bidg., entered as second class matter January 25, 1924 at Pittsburgh, Penaosylvania, 


under Act of Congress, March 3, 1879. $7.50 per year in United States and Canada $10.00 foreign countries 


Volume 30, No. 12. 
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finishing equipment 






ASSOCIATED COMPANIES 
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Designers and Builders to the Ferrous, 
Non-Ferrous, Leather, Rubber, and Plastic Industries 





STEPS IN ROLL MAKING... 


A GOOD MIXER Tapping a Heat 


The skilled National Roll metallurgist mixes his batch according to formula, but he also knows 
through experience the extra ingredients to add to control roll strength, hardness 


or heat-resistance . . . and when the heat is tapped, it is a certainty that the batch is right 
to produce the roll specified. @ Careful attention to a multitude of details in every step 

in roll making here at National results in sound, long wearing iron and alloy iron rolls 

that will live up to your service expectations. 


Vational tolls 


—— THE RATIONAL ROLL & FOUNDRY CO. 


AVONMORE, PENNSYLVANIA 


SPECIALISTS IN IRON AND ALLOY IRON ROLLS AND CASTINGS 
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IT’S NOT a mysterious case. There’s always wear 
missing when enclosed gears are protected with 
Texaco Meropa Lubricant. In one steel mill (name 
on request) life of gearing on tin-plate shears was 
more than tripled. 

Texaco Meropa Lubricant has especially sturdy EP 
characteristics as well as notable resistance to oxida- 
tion. It stands up under heavy loads and severe oper- 
ating conditions; does not thicken or foam. Texaco 
Meropa Lubricant has fine adhesive properties, is not 
affected by moisture, will not corrode gears or bear- 


THE CASE 
OF THE MISSING 
GEAR WEAR 


OlLotar 


ings. It does not separate in service or storage. 

In roll stand circulating systems, use Texaco Regal 
Oil. It’s a heavy duty, turbine-quality oil that separates 
easily from water, resists oxidation and sludging, 
keeps systems clean. 

A Texaco Lubrication Engineer will gladly help 
you simplify and improve lubrication throughout 
your mill. Just call the nearest of the more than 
2,000 Texaco Distributing Plants in the 48 States, or 
write The Texas Company, 135 East 42nd Street, New 
York 17, N. Y. 


TEXACO Meropa Lubricants 


FOR STEEL MILL GEAR DRIVES 
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METROPOLITAN OPERA radio broadcasts every Saturday afternoon. See newspaper for time and station. 















This EC&M Braking Panel re- 
places all mechanical braking 
devices in southern fertilizer 
plant and operates satisfactorily 
in severe acid atmosphere. 











Change-Over to Dynamic Braking Control by EC:M 
Results in Smoother, Safer Operation of Bucket Cranes 








Novena had to be done! One of the cranes 
in this plant had partially jumped the runway 
when power failed at instant of plugging. Ordinary 
braking methods failed. Magnetically-released, 
mechanically-set brake wore down rapidly under 
hard service. Motor burnouts, shaft and gear 
failures spelled costly delays. Repairs were a 
nightmare. 


So, a change-over was made to all-electric braking. 
This eliminated costly production delays. Main- 
tenance became merely a routine inspection of 


bivakiie ite i. ticall “i d > motors and controllers. Operation became 100% 


satisfactory. And the operators warmed up to the 


M: bring the cr quick- | smoother stopping. 
pero y Position of Dynamic Braking Bridge-Stop Control offers advan- 


tages for your cranes. May we send you Bulletin 
921-6.0? 


THE ELECTRIC CONTROLLER & MFG. CO. 


2698 EAST 79TH STREET * CLEVELAND 4, OHIO 
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Equipment on and near a 


Every six minutes in a Coke By- 
Products Plant a carload of burning 
coke is quenched in a deluge of water. 
Clouds of steam rise from the car caus- 
ing a corrosive industrial atmosphere. 
Corrosion was severe until steel mills 
and chemical companies began to coat 
their metal equipment with INSUL- 
MASTIC. Now, some of these com- 
panjes can show you applications sev- 


United States Steel Corp. Coke Battery 
at Clairton, Pa. Coated with INSUL-MASTIC 


eral years old that have saved thou- 
sands of dollars in maintenance and 
new equipment expense. 

Acids, alkalis, rain and sun will not 
appreciably shorten the life of the 
heavy INSUL-MASTIC Bituminous 
C oatings. Years after they have paid 
for themselves they will still prevent 
corrosion. They also Vaporseal In- 
sulation, Waterproof and Insulate. 


Write today for the book, "INSUL-MASTIC IN INDUSTRY”. 








For a neat 


looking plant, resurface 

old masonry buildings 
with INSUL-MASTIC 
and Colored Stone 


Granules 














Masta” 


CORPORAT 
Oliver Building ° 


Representatives in Principal Cities 





im  — Unsof- 


Coatings 
that_Last! 


AMER 
Pittsburgh 22, 
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1888 1926 1947 
iste. : cs LIFE-LINE 
5 HP. 5 HP. 5 HP. 


765 LBS. 130 LBS. 119 LBS. 
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Hear anything about a new motor? Well, if you think you have, 
let’s set the record straight . . . What’s New In Motors Is Still 
To Come! 

Westinghouse has been a leader in the designing and manufacturing of motors for 
over 60 years. During these many years, over 20 million dollars has been spent on the 
development of basic lines of induction motors to maintain this leadership. Here are 
the real years of ‘new motors” in the parade of progress: 


1888—THE FIRST A-C MOTOR—THE WESTINGHOUSE TESLA MOTOR 

1926—THE FIRST SEALED SLEEVE BEARINGS—THE WESTINGHOUSE CS MOTOR 

1947—THE FIRST MOTOR WITH PRE-LUBRICATED BEARINGS PLUS A 4 WEIGHT AND SIZE REDUCTION—THE 
WESTINGHOUSE LIFE-LINE MOTOR 


The smaller, lighter Westinghouse Life-Line Motor of 1947 was the last major 
contribution. AND FOR THE NEXT ALL-IMPORTANT STEP AHEAD IN MOTOR 


PROGRESS ... LOOK TO WESTINGHOUSE. 


you can 6c SURE... 1F 11s Westinghouse 


J-21834 















FACTS 


prove the economy 
of Rust-Oleum 








Apply Directly Over Sound Rusted Sur- 
faces—Brush Rust-Oleum 769 Damp- 
Proof Red Primer directly over sound 





rusted surface after scraping and wire- 
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brushing to remove rust scale and loose 
rust. Sand-blasting, chemical pre-cleaning 























and other costly preparation methods are 
not usually required. 
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Available In Many Colors, Aluminum, 
and White, Brush, Dip, or Spray— Get 
double protection. Beautify as you pro- 
tect with Rust-Oleum finish coats in the 
color of your choice. 


OWE 
— ‘sgl / 1 


—wZ 
Practical, Economical Answer To Your 
Rust Problem—Rust-Oleum resists rain, 
heat, fumes, sun, salt air, salt spray, 
and many chemicals —as well as con- 
densation indoors. 








the pr tical answer to your rust 
Proved Throughout Industry For Over 25 


blems indoors and out so easy to use ; 
. Years—On tanks, girders, pipes, machin- 


that one man often does the work of two . 
ery, roofs, buildings, fences, stacks, 


throughout industry — Rust-Oleum has 
proved its capacity to stop rust for over 
25 years. 


RU ST- 0 re U Mi There ig Only One Rust-Oleum 
® SS Distinctive as your fin- 


gerprint, Rust-Oleumis an 


F exclusive formula devel- 


Rust-Oleum cuts costly manhours! Just 
scrape and wirebrush to remove rust scale 
and loose rust . . . then brush Rust-Oleum 
769 Damp-Proof Red Primer directly over 
the sound rusted surface. Rust-Oleum fin- 
ish coatings available in many colors, 
aluminum, and white give you double 
protection. Sandblasting and other costly 
preparations are not usually required. 
Specify Rust-Oleum ... prompt delivery 
from Industrial Distributor stocks in 
principal cities. 

RUST-OLEUM CORPORATION 


2442 Oakton Street, Evanston, Illinois 


FREE SURVEY: Ask a Rust-Oleum specialist to conduct 
a survey including actual applications, tests, and 
recommendations. No cost or obligation PH 
h See Sweets for nearest Rust-Oleum distributor 
m® or write for literature today. 


\ IRON AND STEEL ENGINEER, DECEMBER, 1953 


oped by a Master Mari- 
ner during more than 
20 years battling actual 





rust conditions at sea. It 
incorporates a Sspecially- 
processed fish oil vehicle 
that will dry, is odor-free, 
and is formulated in many 
colors. Be sure you spec- 
ify genuine Rust-Oleum 
to assure satisfaction. 





Accept no substitute. 


| ATTACH TO YOUR LETTERHEAD —MAIL TODAY! 


;  RUST-OLEUM CORPORATION 
BLEiy 2442 Oakton St., Evanston, Illinois 
| 


[] Have a Qualified 
Representative Call 


[_] Free Survey 
[_] Complete Literature 
[] Nearest Source of Supply 


Resists Rain, Snow, 
Heat, Fumes, Weathering, 
Salt Water, etc. 






























PLUG A HOLE AND KEEP IT PLUGGED wirn permanente sa: 


You can keep holes plugged, slash down-time for hot 
repairs, boost steel furnace production with Perma- 
nente 84 ramming and patching mix. Here’s why: 


Permanente 84 shrinks less than 1% — even at 
temperatures as high as 3000° F— because the 
periclase grains are pre-shrunk to maximum 
density and the patented bond does not form ap- 
preciable liquids below 3000° F. 


This unsurpassed volume stability of Permanente 84 
means fewer repairs are needed between heats. And 
faster repairs are possible because it’s easy to use. 


La { 
if 
PERMANENTE 


| ee 
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Act now! Start using Permanente 84 for open hearth 
and electric steel furnace rebuilds as well as for bot- 
tom, bank and tap hole maintenance. Let Permanente 
84 help increase your production—and reduce your 
material costs through superior performance. 





SEND FOR BOOKLET giving all the important advantages of 
Permanente 84 and the companion material, Permanente 165. 
Upon request, your Kaiser refractory engineer will promptly 
offer you research, design and installation service to help you 
obtain more steel tonnage per year, at lower bottom cost per 

ton. Call or write principal sales offices: Chemical Division, 
Kaiser Aluminum & Chemical Sales, Inc., 1924 Broadway, Oak 

land 12, California. First National Tower, Akron 8, Ohio. 








Kaiser Chemicals 


Pioneers in Modern Basic Refractories 


Basic Refractory Brick and Ramming Materials +» Dolomite » Magnesia - Magnesite + Alumina + Periclase 
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THE QUALITY OF SERVICE RENDERED 


LEWIS ROLLS 


SUPERIOR "X" ROLLS 

AJAX DUPLEX ROLLS 

LEWIS "X"" AND “XA” ROLLS 

SPECIAL PROCESS ROLLS 

CLIMAX AND AJAX ROLLS 

PLAIN CHILLED IRON ROLLS 

SPECIAL TUBE MILL ROLL 

ATLAS, ATLAS "B” AND ATLAS “X” ROLLS 
MOLYBDENUM CHILLED IRON ROLLS 


MANUFACTURERS OF 
ROLLS FOR THE IRON, STEEL AND 
NON-FERROUS INDUSTRIES may we have the opportunity of studying your requirements 
and submitting our recommendations 





with NATIONA 


TRADE -MARK 





PROPERLY MAINTAINED, commutators are 
among the least of your operating worries. 
Neglected, they can cause reduced efficiency, 
shortened brush life, costly down-time — even, 
in extreme cases, shutdown of production. 


AT THE COMMUTATOR, more than at any other 
motor component, minutes, regularly spent on 
care, add hours to the period between overhauls. 
Coddle the commutator, and your motoxs and 


How good is really good brush performance? 
— Try ‘National’ brushes and see! 










NATIONAL , 


BETTER- 
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STANDARDIZED BRUSHES 


DAN ( 


NATIONAL of 






L BRUSHES ror 
MAIN-DRIVE, MILL-TYPE and GENERAL-PURPOSE MOTORS 


generators will return your investment many 
times over. 


AN IMPORTANT PART of commutator care is the 
proper selection of brushes, brushes that give 
peak commutation... low friction ... proper 
surface film — “NATIONAL” BRUSHES! 


SATISFY THESE CONDITIONS and your brushes 
will last longer, too—as “National” brushes 
are known to do! 


The term “‘National’’, the Three Pyramids device, and the 
Silver Colored Cable Strar.d are registered trade-marks 
of Union Carbide and Carbon Corporation 


NATIONAL CARBON COMPANY 
A Division of Union ( a bide and Carbon Corporation 
30 East 42nd Street, New York 17, N. Y. 


District Sales Offices: 
Atlanta, Chicago, Dallas, Kansas City, 
New York, Pittsburgh, San Francisco 


In Canada: NaTIONAL Carson LimITED 
Montreal, Toronto, Winnipeg 
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Big Producers 


SIMONDS, 


ABRASIVE CO. 


ee = 





SIMONDS 


ABRASIVE CO 


SIMONDS 
ABRASIVE CO. 


Annas vy, Compan a : 
ee Pee 


STEEL MILL GRINDING 


Condition your billets the fast, depend- 
able way! For top tonnage ground per 
wheel dollar, use Simonds wheels. Made 
in coarse, hard grades for fastest stock 
removal on alloy steel billets and slabs. 
Write for snagging bulletin ESA 62. 
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tor YOU. 


for high and 
low speed 
SNAGGING | © 


RESINOID BONDED WHEELS: For 
fastest grinding— used on high speed 
grinders up to 9.500 surface feet per min- 
ute. Patented Red Streak Flanges avail- 
able on wheels with 6”, 10” and 12” 
hole sizes. 

VITRIFIED BONDED WHEELS: For 
your regular or low speed grinders not ex- 
ceeding 6,500 surface feet per minute. FLOOR STAND GRINDING 
Made in newest type continuous tunnel 
kilns for greatest uniformity of grinding 
action. 


SWING FRAME GRINDING 


Typical shipment of 
Simonds Snagging Wheels 
to a large user 


SIMONDS ABRASIVE COMPANY e TACONY & FRALEY STS. e PHILADELPHIA 37, PA. 
BRANCH WAREHOUSES: CHICAGO, DETROIT, BOSTON 
Division of Simonds Saw and Steel Co., Fitchburg, Mass. Other Simonds Companies: Simonds Steel Mills, Lock- 
port, N. Y., Simonds Canada Saw Co., Ltd., Montreal, Que. and Simonds Canada Abrasive Co., Ltd., Arvida, Que. 
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...With TYCOL lubricants on hand! 


The “All-Weather” Bearing Lubricant! Steel mills have shown a 
lively interest in Tycol Acylkup 4, a year ’round bearing grease 
that does a variety of jobs with a complete disregard 
for thermometer readings. Although all methods of application 
are suitable, one “3-Furnace” mill has found it particularly 
adaptable for use in its automatic grease systems — with complete 
ease of pumping even in the coldest weather. From Blast furnaces: 
Sheave Bearings, Bell Mechanism, Skip Hoists, etc. ... to Coal and 
Ore Bridges, Tycol Acylkup 4 is a natural for lubricating yard 
equipment in every steel mill. With two big savings: “all weather” 
protection ... and lowered maintenance costs on automatic pressure 
systems. For details, contact your local Tide Water Associated office! 





Boston ® Charlotte, N. C. ® Pittsburgh 

Philadelphia © Chicago * Detroit 

Tulsa @ Cleveland © San Francisco 
Toronto, Canada 


Over 300 Tycol industrial lubricants are at TIDE WATER 
your disposal . . . engineered fo fit the job! =e 1 SSOCIATED 


OlL COMPANY 
REFINERS AND MARKETERS OF VEEDOL... THE WORLD'S MOST FAMOUS MOTOR OIL 17 BATTERY PLACE. NEw TORE 6. H.¥ 
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Tough motor for a tough drive. 
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THIS COPPER ROD ROUGHING MILL 
reduces slab copper of 1214-sq. in. section 
down to bars of 1.6-sq. in. section, which cer- 
tainly ranks as rugged service, demanding a motor 
that can take shock and heavy current surges. 
The American Brass Company selected an Elliott 
motor to drive this new mill, built by the United 
Engineering & Foundry Company. 

The motor is an 800-hp, 710-rpm Fabri-Steel 
wound-rotor induction motor, with a 300% pull- 
out torque, driving through gears with a ratio of 
6.85:1. Elliott fabricated steel construction pro- 
vides the rigidity and sturdiness required for this 
extremely arduous service. 


film 
ABRI-STEE 
CTEEL 


ne | 





ELLIOTT 
MOTORS 


are widely recognized for their perform- 
ance in heavy mill drive service. For full 
details on these motors in their various 
types, contact your local Elliott engineer, 
or write Elliott Company, Ridgway, Pa. 





ELLIOTT Company 


RIDGWAY DIVISION 


FOR MOTORS 1-200 HP: CROCKER WHEELER DIV. AMPERE, N. J. 





R3-19 
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Cutaway showing the simplicity and space-saving 


features of A-B-K in enclosed roll neck design. 





Operating Advantages of Enclosed Neck Design 
using A-B-K LAMINATED FABRIC BEARINGS 


- MORE COMPACT BEARING ASSEMBLIES, hence smaller 


castings and housings on original equipment. 


. SIMPLE BEARING DESIGN, needing fewer, less expensive 
parts and no special assembly equipment. 


- LARGER NECK-TO-ROLL RATIOS, thereby reducing 
possibility of roll breakage. 


. IMPACT LOADS CUSHIONED because of greater resiliency 


of nonmetallic bearings. 


. LESS COST TO INSTALL and MAINTAIN, are light in 


weight, need no special handling or protection in storage. 
. WATER LUBRICATION minimizes grease and oil usage. 


. ROLL MAINTENANCE COSTS CUT, won't score or heat 


check, protect roll necks. 





Brake Shoe 





LAMINATED 
FABRIC 
BEARINGS 


Copyright 1953, American Brake Shoe Company 


AMERICAN BRAKEBLOK DIVISION 


DETROIT 9, MICHIGAN 


IN CANADA: JOSEPH ROBB & CO. LTD., MONTREAL, QUEBEC 
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UNITED ENGINEERING AND FOUNDRY COMPANY 


PITTSBURGH, PENNSYLVANIA 











12-ton ore bridge, built, designed and 
installed for a large steel company. 


DRAVO HEAVY MATERIALS-HANDLING EQuIPMENT 


ers built to handle imported 


4 Travelling unloading tow- 
iron ore at an Atlantic port. 
















Whirler crane mounted on 
pontoon hull is used for 
dredging and general 
contract work. 


Light-weight man _ trolley 
installation increased 
bridge handling capacity 
60%. 


Coal unloader designed 
and built for a large nib 
western electric power 
company. 





Stationary whirler crane 
designed and built to 
transfer coal from barges 
to hopper cars. 
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...CUSTOM BUILT FoR YOU! 


Over-all economical and safe performance is best 
obtained by using materials-handling equipment 
designed to suit your operating conditions. If 
you're planning a new materials-handling in- 
stallation, we suggest an early “Round Table” 
session with Dravo engineers. 

From actual experience over the past 60 years 
in building and installing the equipment shown 
here, valuable data is available in working out 
the features you want in your installation. This 
information, along with your own operating 
experience, can be used to create a design incor- 
porating all the best features for easy mainte- 
nance, a high safety factor and simple, economical 
and satisfactory operation. 

You can profit by taking advantage of this 
specialized “Round Table” service. 


DRAVO 


c O R P O R ATtO N 
NEVILLE ISLAND, PITTSBURGH 25, PENNSYLVANIA 





AIR CONDITIONING « BOILER AND POWER PLANTS 
CRANE CAB COOLERS « DOCKS « INDUSTRIAL FOUNDATIONS 
OPEN STEEL FLOORING « PUMP HOUSES AND INTAKES 
SPACE HEATERS » WATER AND WASTE TREATMENT PLANTS 
TOWBOATS AND BARGES 
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How to change even complex speed 
reduction problems into simple ones 


WORM GEAR DRIVE 


WORM GEAR and P.LV. variable 
speed drives are shown direct-coupled. 
Link-Belt worm gear drives are avail- 
able in 3.1:1 to 8000:1 reduction 
ratios—1409 to 123,000 in. Ibs. 
torque—0.22 to 564 output shaft 
rpm. Ask for Book 2324A. 
































GEARMOTOR is shown with roller 
chain drive. Link-Belt Helical Gear 
Drives, Gearmotors and Motogears 
are available in 6.2:1 to 292:1 re- 
duction ratios—1 to 30 hp—6 to 
280 output shaft rpm. Ask for Books 
2247 and 2451. 























HERRINGBONE GEAR DRIVE is 
shown connected by flexible coupling 
to motor and with roller chain take- 
off. Link-Belt Herringbone Gear 
Drives are available in 2.84:1 to 
326:1 ratios—0.4 to 2480 hp—2.2 
to 623 output shaft rpm. Ask for 
Book 2519. 
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Get the proper 

drive combination 
that best meets your 
requirements from the 


broad LINK-BELT line 


In addition to matching a wide range 
of requirements for ratio, hp, loading 
conditions and similar factors—Link- 
Belt enclosed gear drives offer you 
other benefits. When your Link-Belt 
representative selects a helical, her- 
ringbone or worm gear drive, you 
have no worries about coordinating 
it with your other components. 

For Link-Belt builds a complete 
power transmission line. There’s no 
need to exchange drawings with a 
third person to calculate chain, 
sprocket, coupling, bearing or even 
shafting requirements. You can get 
all these from one source . . . each 
pre-engineered for perfect fit. 

Next time you're faced with a 
speed reduction problem, take it to 
power transmission headquarters. 
There’s a Link-Belt sales office or 
distributor near you. Call today for 
complete engineering information. 


LINK{©;BELT 
ENCLOSED GEAR DRIVES 


LINK-BELT COMPANY: Plants: Chicago, Indianapolis, 

ee | ——— Pa., Atlanta, Houston, Min- 

neapolis, Los Angeles, Seattle, 

Foromso, Mo, Springs isons h Africa), Sydney ( Australia). 
actory Branch Stores and Distribu- 
tors in Principal Cities. 


13,128 


19 





for greater heat 
resistance, specify 


vertical-baffle 
bosh plates 


they are tougher, longer lived, more economical 


N BD Vertical-Baffle Bosh Plates give you these 
advantages: 

1. Greater ease in back flushing. 

2. Positive, visual inspection of the interior. 

3. Inereased brick load-carrying capacity. 

By means of cored holes in the verticle baffles, all 
entrapped air is expelled through the unusually high outlet. 
The rectangular design eliminates the need for cutting 
special brick shapes. These advantages, plus greater 
resistance to heat, are the result of over 50 years’ 
experience in producing quality copper castings. The 
combination of correct design and controlled foundry 
techniques backed by extensive research facilities enables 
National Bearing to deliver this and other products that 


will keep your furnaces going full blast. 


AMERICAN 


‘ Brake Shoe 


COMPANY 


4930 Manchester Avenue, St. Louis 10, Missouri 


Plants in: St. Louis, Mo., Meadville, Pa., Niles, Ohio, 
Portsmouth, Va., St. Paul, Minn., Chicago, Ill. 
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Patent Keutews 


By MELVIN NORD 
Patent Attorney 
Detroit, Mich. 


.... copies of patents may be obtained 


from the Commissioner 


of Patents, 
Washington 25, D. C., at 25 cents each... 
patents reviewed cover period August I], 


1953 through September 8, 1953... ° 





PROFILE METHOD 
OF MAKING STEEL 


AA control method for the contin- 
uous bessemer process is described 
by James Fernando Jordan in US. 
2,649,366, issued Aug. 18, 1953. The 
method is shown in Figure 1. 

Trough 17 is formed by refractory 
body 16. Incoming raw metal 18 flows 
into the trough to form flowing metal 
stream 14, and stream 14 is refined 
as it flows along the trough by means 
of a series of impinging air jets which 
enter the trough through ports 11. 

The composition of the metal prod- 
uct is controlled by controlling the 
location of the flame profile appear- 
ing above the datum line 10 which is 
the top of the trough and the visible 
base of the flame profile. The flame 
profile appearing above any given 
position along the decarburizing 
phase of the process bears a simple 
and direct relationship to the prog- 
ress of the reactions taking place 
therein and thereunder. The flame 
profile is therefore spread out suffi- 
ciently to resolve it into discernible 
features which picture the progress 
of the process. 

Incoming raw iron 18 immediately 
comes under the oxidizing influence 
of the impinging air jets and slag 
stream 12. At the outset, a short in- 
tense flame appears above the datum 
line—the beginning of this short 


flame being represented as A. As the 
stream flows along the trough, the 
silicon and manganese are oxidized, 
together with a certain amount of 
carbon—the progress of these reac- 
tions being represented by a flame 
profile that may assume the general 
shape shown between A and B. As 
the flow proceeds and the tempera- 


cline or break, represented between 
C and E. D represents an arrest that 
sometimes occurs in break C-E, par- 
ticularly in acid practice, being pre- 
sumably the result of the sudden ox- 
idation of some compound or ele- 
ment that yields a flame of high lum- 
inosity. The flame profile continues 
to decline until E is reached, repre- 
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Figure 1 


ture of the stream mounts, the height 
of the flame profile gradually mounts 
also—due mainly to an intensifica- 
tion of the decarburization reaction. 
The progress of this intensification is 
shown by the flame profile and may 
take the general form shown between 
B and C.—C representing the de- 
carburizing reaction at the height 
of its intensity. As C is passed, the 
profile of flame falls into a rapid de- 
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senting the end point insofar as the 
oxidation of carbon is concerned. 
The flame profile may be spread 
out by increasing the distance be- 
tween ports or in other ways de- 
scribed in the patent. Standardiza- 
tion of the flame profile for a particu- 
lar apparatus is obtained by increas- 
ing the air input until the desired 
product is obtained from the appar- 
atus (say 0.05 per cent carbon). A 
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particular feature of the flame profile 
is selected for control purposes (be- 
tween C and E), such as the arrest D 
or the height of the flame profile. The 
position of the selected feature along 
the stream within the trough is 
noted. The continued production of 





to left as viewed in this figure. Scale 
on the strip tends to break off and 
form dust clouds, which arise from 
the strip beyond the guides. 

As shown in Figure 3, a water 
spray system is arranged to wet the 
strip as it emerges from the guides. 
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Figure 2 


the desired product is then assured, 
according to the inventor, if the se- 
lected feature of the flame profile is 
kept at its noted location. 


DUST PREVENTION IN 
HOT STRIP MILLS 


A When hot steel strips pass through 
rolls, as for example on finishing 
stands, there is a tendency for fine 
scale particles to break off as dust. 
This can be prevented by means dis- 
closed by Kazmar J. Bores in USS. 
2,648,241, issued Aug. 11, 1953. The 
apparatus is shown in Figures 2 and 


”) 
>. 


Figure 2 shows a portion of a strip 
mill, including a conventional pair of 
rolls 10, 10, a guide box 11 and a guide 
12. Hot steel strip 13 being rolled 
passes through the rolls from right 
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The spray system includes a pair of 
nozzles 14 and 15, supported at op- 
posite sides of the strip on the guide 
boxes, as well as suitable water pip- 
ing. The nozzles are of a design that 
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produces a swirling cone of water 
that has no appreciable central void 
space. They are placed so that they 


discharge water on the edges of the 
strip directly opposite each other and 
as close to said edges as practicable. 
The strip approximately bisects each 
cone. 


PRODUCTION OF IRON 
IN A BLAST FURNACE 


A Part of the lump fuel in the blast 
furnace can be replaced by finely di- 
vided solid fuel, according to U.S. 
2,650,161, issued Aug. 25, 1953 to 
Friedrich Totzek and assigned to 
Koppers Co., Inc. The finely divided 
fuel serves only to supply heat, and 
does not serve as a reducing agent or 
as a carburizing agent. Molten pig 
iron is produced. 

A mixture of oxygen and finely di- 
vided solid fuel is introduced into the 
tuyeres of a blast furnace. Conditions 


























are so regulated that substantially 
only carbon monoxide is formed by 
the reaction, which starts at the out- 
let of the tuyeres and is completed be- 





fore the reaction mixture comes into 
contact with the charge on the 
hearth. The blast is not preheated, 
since oxygen is used instead of air, 
and the whole supply of blast fur- 
naces gas produced is thus available 
for the synthesis of hydrocarbons or 
other purposes. 
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COMPACT, top-mount- 
ed cooling unit falls 
within the over-all length 
and widthof main motor. 


SMOOTH vertical plates are 
self-cleaning. Cooling unit is 
easy to remove for inspection. 


PROTECTIVE THERMOSTAT helps 
safeguard main motor in case 
of blower-motor power failure. 


EASY ACCESS to inspection 
opening—no tools required. 








General Electric Announces 
New Unit-Cooled D-C Motor ! 


Smallest of type from 15-200 hp, new motor 
features 50% greater heat transfer in 37% 
smaller unit than previous design. 





To meet your industry’s need for a compact, totally enclosed 
motor, this new General Electric unit-cooled design features 
more effective heat transfer in a smaller unit. 


Special construction assures dependable operation, with mini- 
mum maintenance, in the severe atmospheres which make open or 
partially enclosed motors difficult to maintain. 


Shutdowns for cleaning and inspection are reduced to a mini- 
mum. Air-borne contaminants and foreign particles are kept out 
of the internal ventilating air by the totally enclosed construction 


For additional information on ratings and dimensions, contact 
your nearest General Electric office or write for Bulletin GEA-6091, 
“Unit-cooled D-C Motors.” Address Section 770-31, General 
Electric Company, Schenectady 5, N. Y. 


Go Can fre your confidence tn 
THE SMOOTH STYLING of the new unit- 


cooled motor is in harmony with good machine 


design. Smooth contours facilitate cleaning. No 
ducts or piping are needed on this compact, 
ready-to-install unit. 

















Figures 4 and 5 show the blast fur- 
nace as used in this invention. A con- 
tinuous row of gasifier heads 8 is ar- 
ranged in the arch-like wall 7 be- 
tween stack and hearth. The gasifier 
heads consist of a water-cooled jack- 
eted body 9 provided with a refrac- 
lining 10. The lining forms a 
conical reaction space 11 which opens 
with its enlarged end into the hearth 
+. At the narrower end of the reaction 
space 11, there is a water-cooled 
tuyere 12 adapted to introduce the 
mixture of finely-divided solid fuel 
and oxygen. The fuel is fed from the 
bin 13 by a screw 14 into a 
mixer 15, into which oxygen is intro- 
duced through a pipe (not shown). 
An individual mixer is provided for 
each gasifier head. 


tory 


storage 


TILTING ELECTRICAL MELTING 
FURNACE OF EGG-SHAPED 
CROSS-SECTION 


A In US. 2,650,255, issued Aug. 25, 
1953 to Lennart K. G. Hogel and 
Ludwig Dreyfus, and assigned to All- 
manna Svenska Elektriska Aktiebo- 
laget, a method of constructing ex- 
tremely large high frequency electric 
furnaces is disclosed. 

The new furnace is shown in Fig- 
ures 6 and 7, the former being a ver- 
tical section and the latter a top plan 
of the furnace. In these figures, 1 des- 
ignates the stamped melting pot, the 
lower end of which rests on supports 
2 and 8 of brickwork. The melting 
pot is surrounded by a coil 4 of water- 
cooled copper pipe, and outside this 
coil, a number of vertically laminated 
sheet staples 5 are provided, the lower 
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ends of which engage a ring 6 of brick- 
work. At the upper end, the melting 
pot is surrounded by a flange 7 of 
brickwork, and between this flange 
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OTHER 
Patent No. Date Subject 
2,648,278 8/11/53 Apparatus for selectively marking n mov- 
ing strip 
2,648,383 8/11/53 Bloom shear 
2,648,384 | 8/11/53 Apparatus for cutting tubing 
2,648,503 8/11/53 Take-up block for wire drawing 
2,648,535 | 8/11/53 Apparatus for reduction of iron ore with 
natural gas é 
2,648,600 | 8/11/53 Magnetic concentration of iron ore 
2,648,602 8/11/53 High strength steel for high-tempera- 
ture service. . 
2,648,625-6 8/11/53 Manufacture of electro-tinplated strip 
2,648,716 | 8/11/53 | Induction furnace 
2,649,002 | 8/18/53 | Seamless tube drawing tool. . . 
2,649,003 8/18/53 — for wees stock on a mill 
table . 
2,649,099 | 8/18/53 Apparatus for pickling steel strip. . 
2,649,403-5 8/18/53 | Coke-oven by-product recovery. . 
2,649,888 8/25/53 | Machine for corrugating metal weed 
2,649,913 | 8/25/53 Stop device for rod shears... _.. 
2,650,091 | 8/25/53 Sheet cutting and inspecting means . 
2,650,092 | 8/25/53 Magnetic separator for sheet feeding 
apparatus 
2,650,495 | 9/ 1/53 Means for measuring and indicating the 
tension in strip passing between the 
stands of a rolling mill 
2,650,509 | 9/ 1/53 Wire and tube rolling machine 
2,650,599 | 9/ 1/53 Continuous pickling apparatus 
2,650,603 9/ 1/53 Roll assembly for continuous strip 
pickling tanks. 
2,650,637 | 9/ 1/53 Apparatus for straightening coiled sheet 
metal . 
2,650,639 9/ 1/53 Machine for ‘straightening and polish- 
ing metal round section bars or tubes 
2,650,824 9/ 1/53 Feeding of ferromagnetic sheets. . 
2,650,888 | 9/ 1/53 Removal of oxide films formed by strip 
or sheet rolling operations... .. 
2,650,889 9/ 1/53 Apparatus for inhibiting roll pickup in 
continuous annealing of steel strip .. 
2,651,225 | 9/ 8/53 Device for adjusting and operating 
guides in the rolling of metals 
2,651,515 | 9/ 8/53 Square checker brick. . vi 
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Inventor or Assignee 


Karl O. Neander and 
Alfred Teplitz 

Johann Hahn 

General Motors Corp. 

United States Steel Corp. 


Erskine Ramsay and 
Robert T. Bagby 

The United Stee! Companies, 
Ltd. 


Crucible Steel Co. of America 
National Steel Corp. 
Thompson Products, Inc. 
Donovan P. Gremling 


Birdsboro Steel Foundry & 
Machine Co. 

Ernest L. Huff 

United Engineers & Con- 
structors, Inc. 

Armco Steel Corp. 

Albert T. O'Neil 

Armco Steel Corp. 


Caspers Tin Plate Co. 


Sir James Farmer Norton 
& Co., Ltd. 

Donald E. McCray and 
Donald C. McCray 

United States Steel Corp. 


The B. F. Goodrich Co. 

Homer D. Paxson 

The Union Steel & Manufac- 
turing Co., Ltd. 

Hercules Electric & Mfg. Co., 
Inc. 

Freeport Sulphur Co. 

United States Steel Corp. 

Per E. Svensson 


Albert B. Agnew and 
_Frank J. Rief 


and the upper end of the pipe coil 
there is mounted a ring of heat-in- 
sulating material. The melting pot is 
provided with a tapping mouth 9 and 
the furnace is surrounded by a sheet- 
metal housing 10 secured at its lower 
portion to a framework 11, which 
supports the brick layers 2 and 6. 
The furnace as a whole is pivoted on 
a shaft 12. The top of the furnace is 
covered by a cover plate 13 extend- 
ing to the melting pot itself. 

The melting chamber has parallel 
vertical walls with an egg-shaped 
cross-section taken horizontally of 
the furnace when in its untilted posi- 
tion. The side walls are formed by 
ares of circles of relatively long radi- 
us, r';, reg. The front wall adjacent the 
spout 9 is described by an are of 
shorter radius, rz, while the back wall 
is in the form of an arc of still shorter 
radius, ry. 
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It is claimed that this type of con- 
struction permits the volume of the 
melting pot to be more than double 
the normal size, without exceeding 


0 Yt 



































Figure 7 


the advisable depth of the bath and 
without any disadvantages from the 
points of view of working practice 
and metallurgy. 
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Enclosed gears . . 


and tooth loads. . 


. with their close tolerances, 
high speeds, shock loads, and great bearing 
. operate best when pro- 
tected by Brooks LEADOLENE. With its 
“Indestructible pH-ilm Strength,” this lead- 
based lubricant is definite assurance against 
pitting, galling, finning of teeth and abnormal 
bearing wear. The lubricating efficiency of 
LEADOLENE is not affected by water. 

The following case history indicates the kind 
of service you can expect from LEADOLENE: 
“Although a good quality lubricant was used in a 





certain Cleveland plant’s enclosed gear reduction 


unis. . 
required replacement so frequently that the reductions 
were taken apart every four months. At that time 
they were cleaned, some replacements were made and 
new lubricant was added. 
No. 90 was adopted as the lubricant, the reductions 
were operated for over two years with no replace- 
ments and no serious wear.” 
For reduction gear sets . . 
drives . 
tion—you will profit by standardizing on Brooks 
LEADOLENE as your lubricant. 


Why your 


Gears and Bearings 


will work best 


with 


@ |e 





. the gears, bearings and shaft journals 


When LEADOLENE 


. mill table gear 
. . or any other enclosed gear applica- 


WRITE for the 20-page brochure, “‘The Brooks Oil Story”. . . 
or for consultation by a Brooks Engineer. 





With LEADOLENE you get these characteristics 


pH-ilm Strength ... 30,009 psi minimum. 


Adhesiveness . . . Affinity for metal 
develops maximum adhesion providing 
permanent coating on gears. 


Water Repelience . . . Effectiveness is not 
reduced by water. 


Corrosion Prevention . . . Never acidic 
and will not etch or corrode. 
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Compounded Stability . . .Will not bleed 
or change physical condition within a 
greater temperature range. 


Low Temperature Factors . . . Does not 
harden, crack or decrease in adhesion. 


Abrasive Resistance . . . Repellent to 
adhesion of scale, metallics and other 
contamination. 


THE BROOKS OIL CO. 


Since 1876 
Executive Offices and Plait rr i esées Cleveland, Ohio 
Executive Soles Offices & ST eee Pittsburgh, Pa. 
Canadian Offices FPS Hamilton, Ontario 
Cuban Office. ......° eee Santiago de Cuba 


Warehouses cipal Cities 
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MORGAN- 
ISLEY 
| SYSTEM 


at Phoenix Iron & Steel Company 





¢ Increases 
Production 


- Reduces 
Fuel Costs 


MORGAN CONSTRUCTION CO. 


WORCESTER, MASSACHUSETTS 


ROLLING MILLS « MORGOIL BEARINGS ¢ REGENERATIVE FURNACE CONTROL ¢ EJECTORS © WIRE MILLS © GAS PRODUCERS 
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Your 
Switchboard to 
Precision Data 


@ For temperature, batch weigh- 
ing, force and other measurements 
.. investigate the Speedomax 
Model D Indicator. It gives you 
more points than any other one 
instrument. Write today for 
Folder ND46(4), Leeds & North- 
rup Company, 4942 Stenton 
Avenue, Philadelphia 44, Pa. 


Jrl Ad ND46 (12) 





Our brush engineers can 
analyze and solve those tough 
application problems. Give our 
experienced representatives 

a chance to prove it with 


a performance test. 


WRITE US TODAY 
ASK FOR OUR CATALOG 


THE UNITED STATES GR! 


DIVISION 
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| SWINDELL-DRESSLER 


... for the making, annealing and 


heat-treating of ST EE L 








... for the firing of fine CERAMIC 
and HEAVY CLAY Products 





























the heat treatment 


.. for 


of ALUMINUM 





Corporation 





SWINDELL-DRESSLER 
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How AMSCO Manganese sk \ 
Chains Acquire Progressivel s\, 
Greater Resistance to Impact 
Abrasion. 


a 


Actual case histories prove thatA 
Manganese Chains outlast ordinary chi 
by more than 6 to 1 where impact and abras 
exist. For example, on one conveyor opera 
tion, ordinary chain had to be completel 
replaced every three months. When AMSCO 
Manganese Steel Chain was installed, only a 
small fraction of the links were replaced dur- 
ing a test period of over 24 months. 

Users of AMSCO Chains benefit by unusual 
freedom from expensive chain replacement, 
breakage, maintenance-down-time and other 
problems caused by impact and abrasion con- 
ditions. 


AMSCO Manganese Steel Chains have the 
unique ability to work-harden with use. In 
rough service, they develop a surface hardness 
up to 500 Brinell. They also acquire a hard 
glass-like polish that helps shrug off grinding 
abrasion. All AMSCO Manganese Steel prod- 
ucts — tough when pee — possess the 
extra-value quality of actually increasing dur- TS ae ‘a 
ability with in-use battering and grinding. 


Nini 





—_ 


oe pa 








Drag Line Type Chain— 
Mining & Excavating 


a 








AMSCO Chains are made of Manganese Steel AMSCO Chain As- | 
—the “Toughest Steel Known.” They are —_ Many Forms | 
. . © Serve Industry. 
produced in many standard and special shapes Pay eg tion 
by American Manganese Steel Division—larg- | a an Sinteds Cenn with Qeten 
est producer of manganese steel for all in- Bucket Elevating Dog—Log Hauling 
dustry. — ++ — Fi ny ae ED om 
If you use chain, and desire a more durable 
alloy, you are invited to contact AMSCO. 
There’s a good chance we can save you money | 
and provide chains that will outlast your | 
service life expectations. ct on | 


Brake Shoe Fave TRING Saye 





411 EAST 14th STREET + CHICAGO HEIGHTS, ILL. 





Other Plants: New Castle, Del., Denver, Oakland, Cal., Los Angeles, St. Louis. In Canada: Joliettette Steel Division, joliette, Que. 
Amsco Welding Products distributed in Canada by Canadian Liquid Air Co., Ltd. 
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ELECTRIC MOTORS 


Wagner 


. the choice of leaders 
= —S industry 


Wagner type JP cast iron frame motors are 
built for use in chemical plants, oil fields, 
refineries, steel mills—for any application 
where corrosive and explosive conditions 
might prevail. 

These rugged motors are totally-enclosed in 
rust- and corrosion-resistant cast iron. They 
are fan-cooled by an externally mounted 
blower, made of non-sparking bronze, that 
forces air through ventilating passages in the 
frame. They feature completely protected lam- 


inations . .. special varnish treated windings 
«+. arunning shaft seal... and an explosion- 








ELECTRIC MOTORS + TRANSFORMERS + 


AUTOMOTIVE BRAKE SYSTEMS —~ AIR AND HYDRAULIC 


».. Where corrosion is a problem 
... where explosion might occur 


Yavoratories, Tne 


oor reo 
apse insree LOCATIONS 
HAZARDOUS eee 


ec 





Wagner Type JP Cast Iron Frame Motors 


proof conduit box with machined fits. 


A standard type cast iron frame motor (for ap- 
plications where protection against explosion 
is not required is also available. Both types 
are built in ratings from 2 to 250 hp, with 
either normal or high torque characteristics. 


Wagner Bulletin MU-132 gives complete in- 
formation on these protected motors. A near- 
by Wagner engineer can help you select a 
Wagner Motor to meet your most exacting 
specifications. Consult the nearest of our 32 
branch offices, or write us. 


WAGNER ELECTRIC CORPORATION 
6483 Plymouth Ave., St. Lovis 14, Mo., U.S.A, 


INDUSTRIAL BRAKES 


BRANCHES IN 32 PRINCIPAL CITIES 
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Johns-Manville announces the development of 
new SIL-O-CEL I6L 


Insulating Fire Brick... 








¢ 





Combines outstanding physical and 


= ~ 


Lompoc, California, where Johns-Manville mines and 
processes diatomaceous silica insulating materials 


thermal properties for furnace service to 1600F 








Check these properties of 
SIL-O-CEL I6L 


Maximum service temperature 
I600F, back-up or exposed 


Approximate density 
33-35 Ib per cu ft 


Transverse strength 60 psi 
Cold crushing strength 350 psi 


Linear shrinkage 
0.7 percent at I600F 


Reversible thermal expansion 
less than 0.1 percent at 1600F 


Thermal conductivity 

(Btu in. per sq ft per 0.92 at 500F 
F per hr at indicated 1.07 at lOOOF 
mean temperatures) 1.22 at ISOOF 








I—has less than 0.1% reversible thermal expansion at I600F 


2—provides high load-bearing strength 


3—for direct exposure or back-up service 


Here is a new development of Johns- 
Manville insulation and refractory re- 
search. Its exceptional characteristics 
provide important savings in furnace 
construction. Made of diatomaceous 
silica, Sil-O-Cel* 16L Insulating Brick 
is light in weight . . . has low thermal 
conductivity...high structural 
strength. And where furnace linings 
are subjected to severe heat shock or 
where high load-bearing properties 
are needed, Sil-O-Cel 16L offers out- 
standing performance. 


Sil-O-Cel 16L is now available. 
Samples will be sent on request. Also 
available without obligation is Book- 
let IN-115A, which describes Sil-O- 


Cel 16L and other J-M Insulating 
Brick and Insulating Fire Brick for 
service to 3000F. Write Johns-Man- 
ville, Box 60, New York 16, N.Y. In 
Canada, 199 Bay Street, Toronto 1, 
Ontario. 


*Sil-O-Cel is a Johns-Manville registered trade mark 





Replaces SIL-O-CEL Natural Brick 
The development of Sil-O-Cel 16L 
Insulating Brick has resulted in the 
discontinuance of Sil-O-Cel Natural 
Brick. The outstanding properties of 
Sil-O-Cel 16L make it the ideal re- 
placement for Sil-O-Cel Natural Brick 
for back-up use. In addition, the prop- 
erties of Sil-O-Cel 16L Brick extend its 


use to exposed service applications. JM 











Johns-Manville Firstin INSULATION 








MATERIALS - ENGINEERING - APPLICATION 
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| more examples of 


THERMIT WELDING ECONOMIES 


SOW BLOCK 


Replacement of this dam- 
aged sow block for a 


48” MILL PINION 


Weeks of costly idle time 


35,000-Ib. forging hammer pee —_ ay ae 
would have been costly and ome * we 26 neck in- 
time consuming — Thermit stead of waiting for a re- 
repaired it quickly and placement. 


economically. 





Thermit Welding is the answer to repair problems in many 
different plants—for a wide variety of equipment. Reasons: 
® consistently sound welds 
® minimum of technical skill required 
® speedy repairs 


® lower than replacement costs 





INVESTIGATE Be sSi3 UV bm ED) Ne 


always ready to go to work 





DETINNING 
THERMIT WELDING 
METALS & ALLOYS 

ARC WELDING—Materials and Equipment 
CHEMICALS & ANODES for Electrotinning 
CERAMIC OPACIFIERS 

STABILIZERS for Plastics 

TIN, ANTIMONY & ZIRCONIUM CHEMICALS 


e METAL & THERMIT CORPORATION 
100 EAST 42ND STREET © NEW YORK 17,N. Y. 
Newark, N. J. + Pittsburgh, Pa. + E. Chicago, Ind. 
So. San Francisco, Cal. - Philadelphia, Pa - Toronto, Canada 
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Koppers 


designs and constructs 
electric furnace melting shops 











 — electric furnace melt shops are designed 
and constructed by our Freyn Department to meet the most 


exacting specifications. 


You may be interested in investigating the possibilities 
of a “turnkey” electric furnace plant . . . one that is designed 
and built for the maximum economy of efficient handling and 


easy flow of materials. 
We will be pleased to work up preliminary plans and 
estimates based on your particular requirements . . . without 


obligation, of course. 


Constructing electric furnace melt shops is just one way in 
which Koppers serves the steel industry. For any kind of 
metallurgical construction, you can count on Koppers. You 


are invited to consult with our Engineers and Management. 


Korres Crgincering and 


® 


Construction Dwisiorr 


KOPPERS COMPANY, INC. - PITTSBURGH 19, PENNSYLVANIA 








AFTER 3 YEARS OF RESEARCH AND ON-THE-JOB TESTING 









© TIME-PROOF 
® TROUBLE-FREE 
® RUST-RESISTANT 


STEEL ) 


BOND 
COAT 


ASPHALTIC- 
PLASTICS 






This is how 
PLASTEEL 
protects... 





et ae ee Tested and Classified 
by Factory 


PLASTEEL PRODUCTS CORPORATION 
Mutual Laboratories 


WASHINGTON, PENNSYLVANIA 


Please send Plasteel Roof Deck details 





Attention of.. pevcescoceceseseosecoseesseeseuce 


----------------- 4 
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proudly prises the only protected mule 


ROOF DECK 


with Built-in Vapor-Barrier 





8 WAYS BETTER 





© VAPOR BARRIER built into roof deck. No addi- 
tional layers of felt and tar necessary under 
the insulation. 

© SOUND ABSORBENT surface reduces dangerous 
reverberant noise prevalent where ordinary 
metal roof deck is used. 

© FIELD PAINTING ELIMINATED by factory coating 
of asphaltic-plastics with attractive MICA 
surface. 

© FULL 24” WIDE COVERAGE, results in greater 
coverage and speedier erection. 

© TELESCOPING ENDS provide for snug nesting of 
end laps. Gives smooth unbroken roof sur- 
face. 

© MICA FINISH gives good light reflectivity and 
attractive appearance to underside of deck. 

© NO METAL-TO-METAL CONTACT possible with 
asphaltic-plastics coating. 

© NO MAINTENANCE or periodic painting needed. 


PLASTEEL PRODUCTS CORPORATION 


OFFICES AND FACTORY 
WASHINGTON, PENNSYLVANIA 


SALES OFFICES IN PRINCIPAL CITIES 
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MASTER Switcuec 


or Speed Contro| 




























.} 
tf 
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& 


5Y TO OPERATE 


> 


onr 


~ 
+ / For sit-down, full view cabs or at 
pm stations where the operator stands 
up, several EC&M Master Switches 
can be compactly grouped within easy 
reach of the operator without the use of 
bell-cranks or chain-sprockets. Short in 
throw and narrow in width, these Cam 
Master Switches are less tiring on 
operators—the swifter, easier flow of 
output means more profit. 


Individual speed point notches are 
readily felt with the off-point most 
noticeable. Inching between “‘off’’ and 
first point in either direction, too, is easy. 





EC&M builds these Cam Master 
Switches with 2, 3 or 4 cams to provide 
ample circuits to suit the application. 


,. MAKE YOUR OWN 

mC OMPACT LAYOUTS 
<7 with 

CAN Bulletin 1190 

geMia ster Switches 
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| BIG AID TO PRODUCTION 
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The chef who babies a steak to just the 
right degree of savoriness is no more particular 


<_< > or painstaking than the man who anneals 


the special steels that are in such demand today. 


That’s why the extreme accuracy and control of annealing 

found only in the Lee Wilson Single Stack Furnaces is becoming 
increasingly important to steel makers who are concerned with 
the quality of their product. 


Ever since Lee Wilson developed the present-day method of radiant 
heating of metals, Wilson engineers have set the pace in 

annealing equipment design, of which the new Single-Stack 
Portable-Base Convector Furnace, fitted with high efficiency ‘O” 
Tubes is the last word. Details about this amazing new 

annealing system will be sent to you upon request. 


ate 


Z YY), Engineering Company « Inc. 
20005 West Lake Road * Cleveland 16, Ohio 











QuelArc 


circuit breaking 
type plug. 


Designed for Safe, Reliable Opera- 
tion and Protection of Portable and 
Stationary Electrical Equipment, in- 
doors and outdoors, under the most severe operating conditions 


MUCH LONGER SERVICE LIFE AND LOWER MAINTENANCE COSTS insured 


l. 

— 

by heavy, rust-resisting cast metal construction and rain-tight gasket seals. 

PYLE QuelArc plugs, used 
with this equipment, are 


grounding and the interlocking of door and plug receptacle with a quick make their unique partitioned 
construction. Long insulat- 


and break switch mechanism. ing surfaces from pole to 
pole, and from poles to 
Consult your Pylet Catalog, Bulletin 1150 for complete listings. OSUNS guantte Ses ene 


tionally safe handling and 
long service life. 


THE PYLE-NATIONAL COMPANY 


1383 NORTH KOSTNER AVENUE, CHICAGO 51, ILLINOIS 


P District Offices and Representatives in Principal Cities of the United States 
SINCE 1897 Export Department: International Railways Supply Co., 30 Church St., New York. 
Canadian Agent: The Holden Co., Ltd., Montreal. 


PLUGS AND RECEPTACLES + FLOODLIGHTS « TURBO-GENERATORS » GYRALITES » CONDUIT FITTINGS » MULTI-VENT AIR DISTRIBUTION 





. 
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Takes the shock around the clock 





with TIMKEN’ bearings on the axles 


HEN tons of steel pour into 

the molds on these ingot 
cars, terrific shock loads hit the 
bearings. Bouncing over rough track 
also puts shock loads on the bear- 
ings. That’s why the axles of all the 
ingot cars in this large Eastern steel 
mill roll on Timken® tapered roller 
bearings. 

Because case-hardened Timken 
bearings have tough, shock-resist- 
ant cores, they take the shock loads 
easily, keep the cars ready to roll 


at any time. 

Less hauling power is needed to 
start the cars, too. Timken bearings’ 
true rolling motion and extremely 
smooth surface finish practically 
eliminate friction, cutting starting 
resistance 88%. 

With Timken bearings on the 
job, the problem of worn-out thrust 
washers no longer worries mill 
operators. The tapered construction 
of Timken bearings takes both 
radial and thrust loads in any com- 




































































How these ingot car axles are mounted on Timken 
tapered roller bearings to insure long, trouble-free 


performance. 





TRADE 
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TIMKEN 


MARK REG. U. S. PAT. OFF 


TAPERED ROLLER BEARINGS 





bination. No auxiliary thrust de- 
vices are needed. 


If you build or buy mill equipment, 
why not get all these advantages? 
Make sure the trade-mark “Timken” 
is stamped on every bearing used. 
The Timken Roller Bearing Com- 
pany, Canton 6, Ohio. Canadian 
plant: St. Thomas, Ontario. Cable 
address: ““TIMROSCO”. 


This symbol on a product means 
its bearings are the best. 











GREATER LOAD AREA 


Because the load is carried on 
the dine of contact between 
rollers and races, Timken bear- 
ings carry greater loads, hold 
shafts in line, wear longer. 
The Timken Roller Bearing 
Company is the acknowledged 
leader in: 1. advanced design; 
2. precision manufacturing; 3. 
rigid quality control; 4. special 
analysis steels. 
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This Valve Stops Hidden Losses 


...dn Welding Gas Systems, 
Yor instance 00 peter Laka. 


FEATURES: 


THE ans ae | ¥ Dar edling sites diaphragms 


VALVE SERVICE RATINGS 











SUITABILITY: 




















: Sg cost: 
Satta 24 Ang lend 


OPERATING RESULT: 


Big saumgoovutlling gas Cpe 


AVAILABILITY: 


Crane Cte tbs No 05- 


THE VALVE 


The modern packless valve 
with Neoprene diaphragm 
that serves only to seal the 
bonnet. Its independ- 
ent disc saves dia- 
phragm wear, provides 
positive seating on 
fluid, even should the 

















In a prominent New Orleans shipyard, with Crane 
Diaphragm valves listed as “‘standard operating pro- 
cedure’’ for complete oxygen-acetylene system. 
Shown is typical installation on portable manifold. 

















THE CASE HISTORY 


Costly loss of welding gases was traced to the con- 
ventional packed valves formerly used on the system. 
Leakage through the stuffing persisted despite fre- 
quent, regular servicing of stem packing on the 
valves. This high maintenance cost added to the 











yard’s loss. 

The remedy was found in Crane No. 1652 packless 
Diaphragm Valves, Underwriters approved for the 
service. These valves stopped the leakage, and not 
one Crane valve has needed attention since installed 
more than 2 years ago. Despite continued expansion, 
the yard’s costs for welding gas have been sharply 
reduced. 


THE BETTER QUALITY...BIGGER VALUE LINE... 


diaphragm fail. Choose 
from a wide range of 
body and trim materials 
for all kinds of corro- 
sive and ordinary serv- 
ices. Sizes 4 to 6in.; 
screwed or flanged 
ends. See your Crane 
Catalog, or your Crane 
Representative. 


IN BRASS, STEEL, IRON 


CRANE VALVES 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Illinois 
Branches and Wholesalers Serving All Industrial Areas 


VALVES - FITTINGS - 
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Building with blocks is as much a part of a young 
boy’s life as baseball will be in his teens. Blocks— 
one on top of the other—to satisfy the typically 
male urge to create. 

As the years roll by, this boy will go on to build 
bridges or buildings, to make his career in the 
laboratories of chemical research—or to watch 
steel being born from ore and earth. 


Whatever his future, there will be refractory 


brick to help him do his job. Blocks of brick 














OMEDAY ... it will be for real! 





to line the furnaces and heat containing 
vessels—in virtually every step of industry. 


There would be no processed raw materials, 

no production, no living such as we know it 
but for refractory products which Grefco 
furnishes in quality and quantity to keep the 
nation on the move. 

To the boy above, a very Merry Christmas and 
a great many Happy and Prosperous New Years. 
In his hands lies the future of America. 








GENERAL 


/ — 


| 
il 


"COMPANY 
Philadelphia 
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... have won the approval 


of tube mill men through df 
a quarter-century of merit 
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M1lils were started = 
inary guide shoes.., 

several times j 

IiTSeee & problem that ha 


to prevent excessive 


stown Alloy Casting began the 
> Of piercer guide shoes 
&iven the trade name "Trant inyl") 
h proved so successful in our piercing 
operation that we have used them 
i 


oe ae “TRANTINYL GUIDES THE STEEL INDUSTRY’ 


ee 
"Guide shoes in a Mannesmann piercing mill are 
subjected to severe punishment and heat, but our 
experience has been that a single set of ' Trantinyl" 
alloy guides will stand up in our mill during the 
piercing of as many as 20,000 hot steel billets." 


"Instead of being changed frequently, they will 

remain in the mill in good condition for as long as 
one to two weeks ata time. We have never been able | 
to find another guide shoe that will equal this..." ~ 


— 


"From time to time we have tried out samples 
from other manufacturers, but the performance 
of the "'Trantinyl" is so superior that there is 
no comparison." 


— 
toward 


"We feel rather kindly 
i ation 

Alloy Casting Corporatior wan 

od ts t y have 

lity of the products a 

which have c ibuted ! a 1 

in overcoming mii 

in manu- 


because 


qua 
nished us, 
toward our success 
, | ei) reas 
delavs, and toward our succes: 
U say? oan . - of 4 very 
facturing, Seamless Tubing of 


high quality." 


Youngstown Alloy Casting Corp. 


Youngstown, Ohio 

















Plan for Maximum Output with 
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When mill rolls are blueprinted and engineered 
to meet your specific requirements, you’re more 
sure of getting the results you want. That’s why 
you can expect more—and get it—from Birds- 
boro Rolls. 

From basic design, through painstaking analysis 
control, to final installation, mill roll “tailoring” 
like this may well be your answer to higher pro- 


R-9-52-R 


duction at a lower cost per ton. 

Whether you’re rolling alloy, stainless, high speed 
steels, or steels for advanced applications, the wide 
selection of Birdsboro Rolls assures you long-range 
rolling efficiency . . . greater freedom from main- 
tenance and non-productive time. A Birdsboro 
Representative will be glad to be of assistance on 
any of your mill roll problems. 


BIRDSBORO STEEL FOUNDRY & MACHINE CO., BIRDSBORO, PENNA. 


and Pittsburgh, Pa. 





edesigners and builders of: Rolls © Steel Mill Machinery © Hydraulic Presses © Crushing Machinery ® Special Machinery © Siee! Castings 
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Offices in Birdsboro, Pa. 

















When the Going’s 

















Designed and Built 
for Steel Industry 
Application 


Rough: 









Type H Starters 


HERE IS A STARTER that is as rugged as the steel industry 
itself. All the starter’s components . . . contactors, meters, 
overload relays, current limiting fuses, auxiliary switches . . . are 
engineered and coordinated to meet heavy duty steel mill de- 
mands — to provide high capacity interruption and complete 
protection for man, motor and machine. 

Exemplifying the ruggedness of the Type H starter is the 
256 air-break contactor. Frequent starting, inching, reversing 
or dynamic braking are taken in stride by this dependable 
performer. Contactor operations can be numbered in the 
millions with only routine servicing. 

In many steel mill applications demanding high repeti- 
tive duty, the Type H starter can be used in place of circuit break- 
ers . . . affording substantial savings in initial cost and upkeep. 
Find out how the Type H starter fits into your control picture. 
Call your nearby A-C representative or write Allis-Chalmers, 
Milwaukee 1, Wis. Ask for bulletins 14B6410B and 14B7303. 


A-4102 




















Type 256 
Air-Break Contactor 


Double-break contacts, vertical action and dual 
blowouts provide long, trouble-free life. No 
turning shafts, shaft bearings or flexible leads 
to cause maintenance headaches. 


ALLIS-CHALMERS 
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Cleveland Cranes 


FOR 
STEEL MILL SERVICE 


ee ea . — 


CURVELAND GRANES e228: 
Mopern Att-Wetpveo Steer Mitt Cranes 
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CCORDING to the American Iron and Steel 
Institute, the combined total investment of 44 
iron and steel companies, representing about 88 per 
cent of the total ingot capacity of the United States, 
was nearly $7,500,000,000 at the start of 1953. This 
represents an increase of $3,100,000,000 since 1945. 
Annual steel capacity increased about 30 per cent 
and book value of common stock 20 per cent during 
the same period. 
The companies long term debt amounted to almost 
17 per cent of the total investment. 


rN 


UTOMOBILE manufacturers believe that 1954 
will be among their five best years. They expect 
to meet stiff competition with heavier advertising. 


A 


correspondent offers this definition: Research is 
a straight line drawn from the tangents of several 
assumptions to the center of a foregone conclusion. 


a 


PURRED by layoffs and reduced work weeks, the 
United Steel Workers are working seriously on a 
plan for guaranteed annual wages, to be presented at 
contract negotiations next spring. This might spell 
trouble. 
If this goes through, how about some scheme for 
guaranteed annual profits and dividends? 


A 


ja\ geen by the New York management consultant 
firm, McKinsey & Co. (not Kinsey) states that 
most executives think college graduates have an 
inflated opinion of their ability and importance, expect 
to receive too rapid promotion, do not work as 
conscientiously as graduates of 20 years ago, and 
try to get the most they can rather than thinking of 
developing a specific skill. 

Some of these opinions were accompanied by com- 
ments that it may not be the fault of the individual or 
the college education, but rather, the economic 
climate of the times. 

We have heard men who interview engineering 
graduates express virtually the same opinions, but 
blamed the colleges for making students think they 
are all destined to be managers, with the result that 
the graduates shun the manual or technician jobs 
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which formerly were the basis of their industry 
training. 


” 


pcre of the Kinsey report, we suppose we 
must believe its statement that women are really 
not greatly interested in men, but why do they go on 
pretending to be? 


- 


Cir Fa out plans made with Philip Murray, 
B. F. Fairless, chairman of United States Steel 
Corp., and David J. McDonald, president of United 
Steel Workers, are visiting the various plants of the 
corporation to study labor-management relations at 
the plant level. It is hoped that this move will help to 
iron out some of the problems that have plagued rela- 
tions in the past. We wonder if it will be remembered 
next summer. 


7 


N item on this page last month stated that your 
editor, as of that writing, had walked through 
about half of the steel capacity west of the Mississippi 
River. Since that time, he has walked through the 
other half — in all, twenty-two steel plants and one 
aluminum plant. It was an interesting trip, though at 
times a bit rugged. 

Everyplace, a lot of interest was evidenced in the 
first western meeting of AISE, to be held in Los Angeles 
February 15, 16, and 17, 1954, and many western 
members are urging the establishment of one or two 
district sections in California. The program for the 
February meeting is to be found on page 122 of this 
issue. 


A 


\ by-product of this trip is an eating acquaintance 
with some better-than-average restaurants: 
Maison Blanc in Seattle, the Shadows and the Oyster 
Loaf in San Francisco, the Windsor Room and the 
Golden Cock Inn in Los Angeles, Town and Country 
in Dallas, the Normandie in Houston, and La Louisiane 
in Tulsa. 


a 


IN per cent reduction in one pass, with a 
high degree of accuracy, is said to be possible 
in a new planetary hot strip mill recently installed in 
England. The planetary stand consists of 26 work 
rolls, 2 in. in diameter, equally spaced around each 
of two 20 in. diameter back-up rolls. 


- 


T’S a surprise to us to hear that an executive is a 

man employed to talk to visitors so that the other 
employees have a chance to work. We thought 
executives were hired to attend meetings. 


ak 
report issued by Kaiser Steel Corp. shows that 
the seven western states will use approximately 


6,300,000 tons of steel mill products in 1953 while 
producing only 5,200,000 tons of ingots. 


e 


TEEL product shipments in the first nine months 
of 1953 totaled 61,848,324 tons, the highest ever 
attained in a comparable period. 
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ECONOMY: When designing new equipment, the desired life 
can be obtained by using smaller or lighter bearings at con- 
siderable cost saving. 


COMBINED LOADS: This great forward step in bearing de- 
sign provides a Spherical Roller Bearing capable of carrying 
heavier combinations of radial and thrust loads or pure thrust 
loads of greater magnitude. 


SELF-ALIGNMENT: The important self-aligning feature of 
SKF Spherical Roller Bearings has been preserved, so that 
considerable misalignment between the shaft and housing 
has no ill effect whatever on bearing capacity or life. 
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of spherical roller bearings 0 to 0 


by means of improved internal design 












This is the Spherical Roller Bearing design originated by 
scsir more than 30 years ago. The cross-section shows how 
the integral inner ring flanges, and the undercuts adjacent 
thereto, limit the effective length of the rollers. 











Here is the latest SOS improvement, a revolutionary advance 
in design. Effective roller guiding is accomplished by means 
of a separate ring. This eliminates the need for undercuts! 
This type of guide ring permits the rollers to take the position 
which their contact with the rings dictates. This assures uniform 





load distribution over the entire length of the longer rollers at all 





times. Result—greatly increased capacity and life. 


BEARING 22315C 





SKF, the originator of the Spherical Roller Bearing, has, 

here again, provided Industry with another first through this 
improved design. During more than 4 years, thousands of 
installations have been made in railroad journals, vibrating screens, 
steel mill machinery and numerous other fields. Performance, 

in all cases, has been outstanding. 




















SKF Sales Engineers in our District Offices throughout the 
country will assist you in making use of the important advantages 
of the improved internal design of SKF Spherical 

Roller Bearings. 729A 


This 12-page booklet gives 


you additional facts — sizes available 

—added capacity, size by size—increased 

life you can expect for each size —dimen- 

sional tabulations—and load and speed data. 
Write for your free copy of Bulletin 365-1 now. 
SKF INDUSTRIES, INC., Dept. 616, 
Philadelphia 32, Pa., manufacturers of 
SKF and HESS-BRIGHT bearings. 


BALL AND ROLLER BEARINGS 
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t Mh 
WARREN, OHIO 


Faster, more economical production with closer 
control of product quality — that’s the thinking 
that goes into every Wean engineered sheet, tin 
or strip mill line. 


Leading steel mill officials the world over have learned 
they can depend on Wean engineers to design and pro- 
duce equipment unmatched in accuracy, high production 
and economical operation. 


If you’re planning production improvements to combat high 
labor costs, increase your margin of profit or improve the quality 
of your product, make sure you check first with a Wean engineer. 








PECIALISTS IN SHEET, TIN AND STRIP MILL EQUIPMENT 
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Their-Lectcomet* Furnace gives them 





2 Esto Hoaits aDay 


At Omaha Steel they laid out the foundry to pro- 
duce five heats per day. Then, they proceeded to 
operate at 25% to 30% over capacity. Their 
Lectromelt Furnace keeps pace with above-capa- 
city production, averaging eight heats per day. 

Lectromelt Furnaces are known for their ability 
to take on extra work when you must meet de- 
manding schedules. Even when handling higher 
power loads and while turning out extra tonnage, 
a Lectromelt still gives trouble-free performance. 

Metals melting is easier and more profitable 
when you use Lectromelt Furnaces because addi- 
tional ruggedness and dependability are engi- 
neered into each furnace while it’s in the design 
stage. You get a sturdy furnace with these 
added advantages: 


Manufactured in . . 
Birmingham ... FRANCE: Stein et Roubaix, Paris. . 


A CQT Lectromelt Furnace keeps right up with the 
foundry at Omaha Steel Works operating at 25% to 
30% over capacity for which it was designed. 


1. Precise temperature and analysis control. 

2. Top-charging to save man-hours, power, elec- 
trodes and furnace lining. 

3. Power supply and regulation equipment 
specifically engineered and built to fit each 
installation. 

4. Counterbalanced electrode arms. 

5. Separately mounted roof lift and swing 
mechanism. 

6. Side-mounted tilting mechanism. 

7. Each furnace is assembled in our factory prior 
to delivery. 

Write for our catalog No. 9. It describes all types 

of Lectromelt Melting Furnaces and their opera- 

tion. Pittsburgh Lectromelt Furnace Corporation, 

310 32nd Street, Pittsburgh 30, Pennsylvania. 


. CANADA: Lectromelt Furnaces of Canada, Lid., Toronto 2 . . . ENGLAND: Birlec, Ltd., 
. BELGIUM: S. A. Belge Stein ef Roubaix, Bressoux-Liege 
... SPAIN: General Electrica Espanola, Bilbao... ITALY: Forni Stein, Genoa. JAPAN: Daido Steel Co., Ltd., Nagoya 


TWENTY FIVE 





*REG. T. M. U. S. PAT. OFF 


WHEN YOU MELT... 


MOORE RAPID 


ONE HUNDRED FIFTY 


TONS CAPACITY 
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PASS DESIGN AND ROLLING 
OF AUTOMOTIVE RIM SECTIONS 


By HOWARD H. MORGAN 
Assistant Roll Engineer 
Jones & Laughlin Steel Corp. 
Pittsburgh, Pa. 





....it is an achievement to have suc- 
cessfully rolled on a continuous mill the 


intricate shapes which require such ex- 
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acting rolling tolerances... . 


A MODERN passenger car rims are of the drop-center 
type, and are cold formed from steel strip. Earlier pneu- 
matic rims, however, used on the heavier passenger 
cars, were manufactured from hot rolled sections. One 
early type was a one-piece rim with a transverse cut 
which allowed the ends of the rim to overlap so that 
the tire could be slipped on or off. Another type was a 
two-piece rim consisting of a rim base, unbroken around 
its circumference, and a removable side-ring used to 
hold the tire in place. Figure 1 shows these rim sections 
which were popular 30 years ago. These sections were 
rolled on a 12-in. hand mill. 

The trucks of the same period had solid rubber tires, 
or at best, pneumatic tires on the front only. The solid 
rubber tire was mounted on a hot rolled rim base hav- 
ing short thick flanges on either side, and teeth on that 
side of the base in contact with the rubber tire. One 
style had teeth of dovetail design, the bending of the 
teeth being done in the last pass in the mill. Rim bases 
for solid tires were rolled in widths from 3 to 14-in. in- 
clusive. This type of rim base is being used today on 
industrial tractors, hand trucks, army tanks, and so 
forth. 

Figure 2 shows the pass design used to roll 4 and 14- 
in. rim bases for solid tires on a 16-in. mill. 
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As better pneumatic tires were developed for use on 
trucks, trailers, and tractors, rim sections were designed 
to accommodate them. As a result, hot rolled rim sec- 
tions for pneumatic tires have increased in weight from 
3 lb per ft for the old passenger car rim section, to ap- 
proximately 17 lb per ft for the heavy tractor rim of 
today. 

Pneumatic truck rims require extra strength at vital 
spots, and for that reason cannot be cold formed from 
flat stock in the manner of today’s passenger car rims. 
This difference in thickness across the width of the hot 
rolled rim section in some cases reaches a 2:1 ratio, 
making the designing of the roll passes difficult. 

Hot rolled pneumatic rim sections have always been 
considered as special shapes, and for that reason they 
have not been standardized as have structural and 
some other sections. Due to the keen competition in 
the rim industry, the manufacturers are often revising 
some detail of the hot rolled section. Some rim sections 
are used mostly for replacements and seldom undergo 
change. 

The National Wheel and Rim Association lists four 
makes of pneumatic truck rims. These are manufac- 
tured in two-piece and three-piece rims with flat base, 
semi-drop center, or deep well style, in various sizes. 

Figure 3 shows the pass design used in rolling a repre- 
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Figure 1— These old style passenger car rim sections 
which were popular 30 years ago were hot rolled. 
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sentative rim section of each make. The two sections on 
the left were rolled on a 16-in. mill; the two on the right, 
on a 14-in. mill. 


Figure 2 — Sections used for rim bases for solid tires are 
here illustrated. 
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We shall return to Figure 3 later, after discussing in 
detail some of the difficulties encountered in the rolling 
of rim sections. Each rim section is a special shape, and 
as such has many dimensions and tolerances that must 
be met, if a satisfactory product is to be rolled. The 
standard dimension tolerance on most rim sections 
rolled by Jones & Laughlin is plus 0.005-in. to minus 
0.010-in.; exceptions are: the overall width, the high 
leg length, and perhaps some other dimensions where 
it is impractical to hold to so close a tolerance. The 
manner in which the finishing pass is designed de- 
termines to a great extent whether or not extra rolling 
tolerance is needed on some dimensions. 

In some cases, the collar roll must be the top roll; in 
others it must be in the bottom position, or else the 
rolls must be parted at the side of the pass. Each case 
presents a different problem. This can cause consider- 
able trouble for a rim manufacturer who receives a hot 
rolled rim section from more than one source. 





Figure 3 — Four types of hot rolled truck rim sections as 
listed by the National Wheel and Rim Association. 


Figure 4 shows the critical dimensions: 

1, 2, 3, 4 which are controlled by the 
vertical adjustments of the 
rolls. 

-_—. aes os. which are controlled by the 
horizontal adjustment. 

which are affected to some ex- 
tent by both. 

It is obvious that should dimension “B” become 
heavy due to a shifting of the rolls, or the wear of bear- 
ings, then dimension “C” also becomes heavy, and di- 
mension “D” decreases and may produce an overfill at 
“R”. This also affects dimension “A”, since all thick- 
ness dimensions in the leader pass have been carefully 
proportioned. The thickening of “B” in the finishing 
pass has upset the percentage of draft. Less work is 
being done, and the result will be a decrease in dimen- 
sion “A”. With the movement of the rolls in the op- 
posite horizontal direction, “D” becomes heavy, and 
the inside surface of the flange may fall away at an 
undesirable angle. Radius “R” and dimension “A” will 
also increase under these circumstances. For this par- 
ticular rim section, the rolling tolerance for dimension 
“A” is plus or minus 0.031-in. and for radius “R”, 0.030 
to 0.120-in. 

Some rim sections have considerable difference be- 
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tween the thickness of the web and the thickness of the 
high leg on the left, and the gutter flange on the right. 
In this case, the radius “R” can be controlled to a great 
extent by the increasing or decreasing of the stock from 
the preceding pass. This is due to the fact that any 
adjustment has a greater effect, percentagewise, on the 
thinner web, than on the heavier portions. This effect 
is more noticeable on the wider sections. 


Figure 4 — Draw- 
ing shows No. 
12 stand fin- 


Section No. 4 has a noticeable difference in thickness 
across its width, but gives some difficulty in rolling. 
The roll parting is at the center of the rounding on the 
right edge in the finishing rolls. The inside surface of 
this head must be filled in the finishing pass without 
producing an overfill on the outside edge. The straight 
portion of this inside surface is so short that it is almost 
impossible to check with gauges. The problem was 











ishing pass 
fora 5-in. rim 
section. 


Returning to Figure 3, it will be noted that section 
No. 1 has considerable difference between the thick- 
ness of the web and the thickness of the gutter flange, 
making the control of radius “R” not too difficult. 

The finishing pass on this section is shown with the 
bottom roll as a collar roll, and the top roll fitting into it. 
This results in a weak point on the top roll at the top 
of the gutter flange, with the danger of spalling. By 
parting the rolls at a 25 degree angle at point “R”, the 
spalling was eliminated, and it was found that radius 
“R” could be controlled even though the opening was 
increased by the change from 5 to 25 degrees. 

The great difference between the maximum and the 
minimum pass diameters of the finishing stand of this 
type of rim causes considerable slippage at these points. 
This was very evident, when at one time the customer 
requested branding on the bar. The location of the 
branding was at the minimum diameter of the pass and 
the slippage wiped the characters to the extent that the 
branding was not legible. 

Section No. 2 has been rotated clock-wise to give the 
necessary taper at the inside of the gutter flange. In so 
doing, the maximum diameter of the pass in the top roll 
becomes a weak spot that may not stand the impact 
of a cold front end. 

Sections No. 3 and 4 are rolled on the Jones & Laugh- 
lin 14-in. bar mill at Aliquippa. This is a straight-away 
continuous mill. Section No. 3 does not have a great 
difference in thickness across its width, and due to the 
light gauge (0.133-in. web thickness), is perhaps more 
difficult to roll. It is of interest to note that stands 1, 2. 
and 3, are continuous and have a common drive. This 
necessitates using the formula: 

(Area) x (average diameter) x (RPM)—Constant. 

This constant must be the same for passes 1, 2, and 3. 
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solved by checking samples with a comparator during 
the rolling. 

Passes 1, 2, and 3 are continuous on this section. It 
will also be noted that the section from 3 stand is much 
wider than in 5 stand. It is not shown here, but on No. 
4 stand, vertical edging rolls are used to reduce the bar 
*4-in. in width before entering the No. 5 stand. 

In designing the roll passes for a rim section, the 
basic construction, usually the center line, of the fin- 
ishing pass, is carried through all passes. It is very im- 
portant, therefore, that the finishing pass be satisfac- 
tory with respect to roll diameters, location of pitch 
line, degree of taper, etc. 

It is often possible to get concessions from the cus- 
tomer which will make a rim section more desirable for 
rolling. As an example, a rim section was submitted by 
the customer with a 20 degree bend in the web. It was 
decided that the web should be bent to 30 degrees, to 
which the customer agreed. Figure 5 is a drawing of 
the finishing pass of this section. This gives an angle of 
71 degrees 30 min on the side of the high leg of the left, 
while on the right side, the inside of the gutter flange is 
at an angle of 78 degrees-30 min with the pitch line. 
This will insure good surface on the finished bar at 
these spots, and a reasonable amount of tonnage per 
roll dressing can be expected. 

Another thing to be noted is that the minimum dia- 
meter of the top roll is about the same as the minimum 
diameter of the bottom roll. The minimum diameter on 
the left side of the pass in the bottom roll is the same 
as the minimum diameter on the right side. In other 
words, the section is well balanced. 

The length of the high leg on the left side has been 
determined on the center line for comparison with pre- 
ceeding passes. The left side of the pass has been cut 
wider than the template in order to take advantage of 
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Figure 5 — Draw- 
ing shows No. 


settle . 

in 
12 stand fin- 
ishing pass 


=; for a 7.5-in. 


> rim section. 








the maximum tolerance on this dimension, should more 
spread occur than was anticipated. The rolling toler- 
ance provided for the leg length is plus or minus 0.031- 
in. The side of the pass has been cut away at a 30 de- 
gree angle on the left side in order to strengthen the 
bottom roll. On the extreme right edge of the pass, 
the dotted radius will be controlled by the size of the 
radius in the preceding pass. It was decided on this 
particular section to make the top roll the collar roll 
in order to control the contour of the flange at the right 
edge. The height and thickness of this flange are im- 
portant because a side ring must clear it when mount- 
ing or demounting a tire. The extra rolling tolerance is 
not required at Radius “R” as on the previous finish- 
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ing pass, but at the dotted radius. The rolling tolerance 
provided is 0.125-in. R. to 0.250-in. R. 

In some cases, the customer may submit a drawing 
showing a cross section of his finished rim, as in Figure 
6. This allows the roll designer a free hand in develop- 
ing a shape that is best suited to the rolling conditions. 
In this case the web was bent in a 33 degree arc, the 
right side—12 degrees from the horizontal and the left 
side—21 degrees from the horizontal. In addition, the 
high leg on the left was dropped an additional 2 degrees. 
This gives the same minimum pass diameters at the 
left and right sides in the bottom roll. The section is 
well balanced, with the pitch line passing through the 
center of the web. Here is another case where the di- 





Figure 6 — Draw- 
ing shows No. 
12 stand fin- 
ishing pass 
for a 5.5-in. 
‘cp? type, 
‘*RHP”’ rim 
section. 
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Pitch diam. 
Stand No. RPM of Rolls pinions in. 
1 25.9-46.7 16 
2 34.6-62.3 16 
3 50-90 16 
4V 49.7-118.8 12 
5 90-205 14 
6 90-205 14 
7 150-460 14 
8V 140.8-336.5 12 
9 150-460 14 or 16 
10V 140.8-336.5 12 
1 210-680 14 
12 260-800 14 or 16 
12A 65.5-201.6 2 


Figure 7 — Layout of 14-in. continuous mill at the Aliquippa works of the Jones & Laughlin Steel Corp. 


mensions of the gutter flange are important, and for 
that reason the flange is confined in a closed pass with 
collars on the top roll. The rolling tolerance provided 
for the high leg length is plus or minus 0.031-in. The 
rolling tolerance for the dotted radius is 0.093 to 0.172- 
in. R. 

It may be of interest to explain how the preceding 
passes are designed. The pass drawings are made on 
vellum so that one can be superimposed on the other; 
in this way it is possible to observe the entry of the bar 
into the succeeding pass. This is important because the 
bar must enter the succeeding pass without shearing, 
while at the same time the succeeding pass must be 
properly filled. Needless to say, these drawings must 
be made as accurately as possible, beginning with the 
finishing pass and proceeding back through the first 
pass. 

The area of each pass is taken with a planimeter, 
and the location of the pitch line is determined. Where 
there is more than one stand on a common drive, it 
is necessary to adjust areas or even pitch diameters to 
a common constant, so that: 

(Area) x (average diameter) x (RPM)=Constant. 

When the drawing for the first pass has been com- 
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pleted, the billet or slab size must be determined. Some 
of the factors to be considered are: the percentage of 
reduction in the first pass, how the work is distributed, 
speed of the first pass, width of the hot billet, expected 
corners on the billet or slab and the length of the fin 

ished bar. 

The pass drawings are used to make the roll-turning 
templates, roll drawings, and the guide pattern draw- 
ings. The making of the templates, and the turning of 
the rolls for rim sections require painstaking work. 


Figure 8 — Drawing shows 6.5-in. wide pass roll section 
in No. 3 stand. 
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Since the tolerance on most dimensions is plus 0.005 to 
minus 0.010-in., it requires precision work on the part 
of the template maker and the roll turner. It is obvious 
that the rolling tolerance could easily be lost should 
the templates be off size, or should the roll turner be 
careless in fitting the template in the roll. Master tem- 
plates and female gauges to fit over these templates 
are made for all but the first three passes. This makes 
the checking of working and auxiliary templates for 
wear and distortion a simple matter. Depth templates 
with ears that rest on the collars are used to insure the 
proper angle of the pass in the roll. All rolls are topped 
off, in other words the collar roll is turned first and the 
tongue is fit into the groove or collar roll and at the 
specified roll setting the templates are fit through the 
rolls. 

The top and bottom rolls for Nos. 7, 9, 11, 12 stands 
are drilled and tapped to receive the ball thrust bear- 
ings that are used when rolling rim sections. 

The hot rolled rim sections produced by Jones and 
Laughlin Steel Corp. are rolled on the 14-in. bar mill at 
Aliquippa, Pa. This is a straight-away mill of 13 stands. 
Figure 7 shows the plan of the mill. Stands No. 1, 2, 
and 8 have a common drive. The remaining stands are 
independently driven by variable speed motors. No. 
12-A is a universal stand, used when rolling Junior 
beams and tie plates. No. 12 and 12-A stands are never 
used in tandem. Stands No. 4, 8, and 10 are vertical 
rolls. The length of this mill from the center line of 





DISCUSSION 


PRESENTED BY 
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ment, Bethlehem Steel Co., Johnstown, Pa. 
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WILLIAM H. MOHLER, Superintendent Roll 
Department, United States Steel Corp., McDon- 
ald Mills, Youngstown, Ohio 

HOWARD H. MORGAN, Assistant Roll Engineer, 
Jones & Laughlin Steel Corp., Pittsburgh, Pa. 


Frank F. Zipf: I am interested in how the author 
divided his section to even up his draft so that he does 
not get side sweep, because side sweep would be very 
critical in a mill of this type. 

E. E. Brayshaw: Mr. Morgan has presented an inter- 
esting paper on one of the most intricate of the rolled 
shapes. 1¢ 1s an achievement to have designed rolls and 
to have successfully rolled, on a continuous mill, these 
special, intricate shapes which require such exacting 
rolling tolerances. 

As presented in the paper, there are many factors 
which must be closely controlled in order to insure an 
acceptable finished product. For sections having the 
intricacies of shape found in automobile rims, side 
rings, sash, piling, etc., guide design plays a most im- 
portant role. I recall one particular instance where, de- 
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No. 1 stand to the center line of No. 12 stand is 137.5 
feet. The finishing stand (No. 12) has a top speed of 
800 rpm. The cooling bed is of the rack type, and is 
250.5 feet in length. 

The troughs between stands on this mill are only 
18-in. wide, and the succeeding pass is entered at high 
speed. For this reason, a good delivery is essential, and 
requires not only the proper proportioning of the work 
in the various passes, but also that the gauge of the bar 
in each stand be right. 

When beginning a rim section rolling, a bar is cob- 
bled between stands in order to check gauge, cross sec- 
tion, and so forth. This is done by raising the up-looper, 
and delivering the bar onto the mill floor. 

Rim sections are finished at about 1450 fpm, or 350 
rpm. At this speed, there is an elapsed time of 25 sec- 
onds from the entry of the billet in No. 1 stand, and 
the entry of the same bar in the finishing stand. 

Top and bottom bell-mouth entry guides are used 
in a guide box with set-screw adjustment when rolling 
rim sections. This has proven more satisfactory than 
the side entry guides which often collapse the section. 
Thrust bearings are used on the top and bottom rolls of 
stands No. 7, 9, 11, and 12, and have proven very sat- 
isfactory. 

On a mill of this type, with the bar in as many as six 
stands simultaneously, there is the possibility of pulling 
between stands. This is prevented by up-looping be- 
tween all stands but the first three. 


spite the extreme care and caution which had been ex- 
ercised in the design of the passes for producing one of 
these rim sections, due to faulty guide design it was 
impossible to roll the section. After installing guides 
of proper design, which resulted in perfect delivery of 
the bar from the various passes, the section was rolled 
to all required tolerances without further difficulty. 

It has been pointed out that the development of the 
gutter flange is important. Since this is true, then it is 
necessary that the designer keep in mind that as the in- 
side taper of the gutter flange (see Figure 4) approaches 
perpendicularity with the horizontal axis of the rolls, 
the side work on the flange (particularly in the finishing 
pass) must not be too great or, due to the small taper, 
shearing will develop on the inside of the flange. 

Another point which must be considered in the de- 
sign is the small radius: For example, the 0.060-in. 
radius shown in Figure 4. A small radius at the junction 
of the gutter flange and web, adds to the difficulty in 
producing automobile rims. A small radius and a min- 
imum taper on the gutter flange is conducive to setting 
up a wiping action which results in the formation of a 
lap. 

In discussing section No. 2 in Figure 3, Mr. Morgan 
commented on the placement of the pass in the rolls 
so as to give the necessary taper on the inside of the 
gutter flange. I would like to add further that many of 
these rim sections are rolled in an arched shape. Un- 
fortunately, in order to produce the required gutter, it 
is often necessary to make this arching greater than 
actually desired by the customer. To attempt to roll 
the section in a more flat position would necessitate 
undercutting which would set up an impossible rolling 
condition. 
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Mr. Morgan spoke of “average diameter” with refer- 
ence to determining the constant for the three contin- 
uous stands ow a common drive. I presume he means 
the working diameter of the rolls. What method is used 
for determining this diameter? Is it the W. Dahl meth- 
od which employs the area of the pass and pass width? 
I know this method is used extensively in shape rolling. 

In discussing section No. 4 in Figure 3, the author 
stated that the bar from stand No. 3 is edged in the 
vertical edging rolls of stand No. 4. Are these edging 
rolls shaped or do they have plain cylindrical surfaces. 
If the rolls are shaped, do they follow the contour of 
the sides of the bar? 

In thinking of the 14-in. continuous mill at Aliquippa 
on which these rim sections are rolled, I recall that this 
mill is equipped with hot straighteners at the cooling 
bed. Are these straighteners used in the production of 
rims, or are the bars allowed to cool before straighten- 
ing? 

A. M. Cameron: There is one question I would like 
to ask. I recall when rim sections were becoming very 
popular and also highly competitive, that the rim man- 
ufacturer took the roll designers to task, trying to get 
a section which would be thin and still get close toler- 
ance. The problem was to design rolls that would have 
some wear, as well as some life, and at least have some 
angles of opening. I notice the section as shown in the 
illustration is somewhat different from the shape that 
is actually used to make the rim. I would like to ask, if 
there is any cold forming, other than forming the rim 
section into the circle? 

W. H. Mohler: Mr. Morgan and his associates de- 
serve credit for the great amount of ingenuity required 
to roll rim sections on a continuous mill. Besides the 
close calculations in roll passes, the precise turning of 
the rolls and exact setting of roll speeds, there are other 
difficulties to overcome in rolling these sections. I am 
referring to the intricate adjustment of both rolls and 
guides required by the rollers in starting. The roller on 
this type of mill is at a very distinct disadvantage in 
observing what is occurring in the rolls in starting the 
section. As Mr. Morgan stated, to examine the section 
for any particular pass requires that the looper be set 
and the cobble be thrown out on the floor for examina- 
tion. This may mean it is necessary to throw cobbles 
out of each of the shape passes, in order to get a good 
picture of what happens in the rolls. It is more simple 
and more convenient to make these observations on a 
cross country or table mill where the bar may be vis- 
ually examined as it enters or leaves the stand, or pieces 
may be cut off for closer measurement without having 
to cobble the bar. Mr. Morgan’s mill records indicate 
after they once get this continuous mill started, the 
production is high. Of course, this no doubt compen- 
sates for the extra time spent in starting the order. 
I would like to ask Mr. Morgan a couple of questions. 
First, just what is your rolling rate per hour on the 
rim sections of this type? I would also like to have a 
comment on whether the use of roller side guards is im- 
portant on your continuous mill or not. My experience 
rolling rim sections indicates there are a lot of occasions 
where we require the roller side guards on the delivery 
side to take care of some of the thrust that Mr. Zipf was 
referring to a few minutes ago. 
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Howard H. Morgan: In answer to Mr. Zipf’s ques- 
tion: I assume he is referring to the delivery of the bar 
from the mill. We carefully proportion all thickness 
dimensions, possibly back to No. 3 stand, when de- 
signing the passes. The thickness dimensions of passes 
Nos. 1, 2 and 3 are not proportioned, but the passes are 
bisected and the area of the left and right sides taken, 
the purpose being to distribute over the three passes 
the unequal drafts which invariably occur. 

Maintaining the gauge as set up for each pass also 
contributes to good delivery when rolling rim sections. 
The ball thrust bearings aid in this since they require 
practically no adjustment throughout the rolling. 

In answer to Mr. Cameron’s question regarding the 
cold forming done by the customer, the web is flat- 
tened on those sections having an arched web. In one 
plant where heavy rims were being fabricated, the web 
was flattened with a press. In another plant where light 
rims were being manufactured, the web was flattened 
during the bending operation when the circle was 
formed. At the present time, the cold forming is limited 
to the flattening of the arched web. 

In answer to Mr. Brayshaw’s question regarding the 
shape of the edging pass in the No. 4 vertical set: the 
edging pass is made to conform to the contour of the 
sides of the bar from the preceding No. 3 stand. 

Figure 8 shows the method used to determine the 
average diameter. Ordinates are drawn through the 
pass. Obviously, the closer the ordinates, the more ac- 
curate will be the results. The length of each ordinate 
from the pitch line to the upper and lower profiles of 
the pass are measured and the average taken. This 
value is doubled and then subtracted from the pitch 
diameter, the result being the average, or working 
diameter. 

This figure also shows the method of determining 
the location of the pitch line. A horizontal line is drawn 
at random above the pass, and vertical lines are drawn 
tangent to either side of the pass. The area is deter- 
mined between these lines and the upper profile of the 
pass. A horizontal line is now drawn below the pass 
and this line is moved until the area between these 
lines and the lower profile of the pass is the same as that 
above. The half-way point between the two horizontal 
lines is taken as the location of the pitch line. This 
method has given good results on rim sections. 

In answer to the question of straightening, the rim 
sections are straightened in a 9-roll straightener as the 
bars come off the cooling bed. 

In answer to Mr. Mohler’s question, the cobbles are 
taken beginning with No. 3 stand, and the gauge is 
corrected for each stand. The billet may be cut into 
several pieces so as to cut down the scrap loss when 
starting a rolling. 

I do not have the average rolling rate per hour for 
rim sections, but I do have the record tonnage which 
is the best record on a rim section. This particular 
record of 679 tons rolled in an 8-hour turn was made on 
a 6-in. rim section. 

Roller side guards are used on the delivery side of all 
but the first three stands to prevent the scratching of 
the edges. The roller side guards are especially helpful 
on the finishing pass where any scratching is highly 
objectionable. 
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THE PLACE OF THE GAS 
TURBINE IN INDUSTRY 


By T. J. PUTZ 
Manager, Gas Turbine Engineering 
Westinghouse Electric Corp. 
Philadelphia, Pa. 


A THE development of the gas turbine power plant in 
this country has now reached the stage where this type 
of prime mover merits serious consideration as a power 
and air supply source in the steel and iron industry. 
Wartime developments in aircraft gas turbines have 
accelerated the necessary research on high tempera- 


. . when the problems of burning blast 
furnace gas have been solved, the gas 
turbine unit should find a place in the 


steel plant .... 


ture materials, aerodynamic design of compressors and 
the high heat release combustors. Our company started 
work on industrial gas turbine units in the late 30’s but 
suspended this work in 1941 to concentrate solely on 
jet engines for aircraft propulsion. Work was resumed 
on development of industrial gas turbines in 1944. The 


Figure 1 — Three cycles are in common use in gas turbine power plants. 
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Figure 2— This gas turbine is driving two centrifugal 
compressors. 


success of this development has led to the construction 
of additional new research and manufacturing facili- 
ties. 

The industrial gas turbine power plants built or in 
process of manufacture by us are tabulated on Figure 
1. These plants can be divided into three general type 
classifications. 


SIMPLE OPEN CYCLE 


In this type plant we have built two sizes, namely 
1250 kw and a 5000 kw. The first 1250 kw machine was 
built and shop tested in 1946. In 1949 this prototype 
was modified for gas line pumping driving a single stage 
centrifugal compressor and placed in main gas trans- 
mission pipeline service. It was the first industrial gas 
turbine unit to go into commercial service in this coun- 
try, and at this time has accumulated in excess of 
13,000 hours of “on the line” operation. It is fitted with 
dual fuel nozzles and can be shifted from liquid to 
natural gas fuel without shutdown. 

Two similar units have been installed in our dem- 
onstrator locomotive. Their small size has allowed side 
by side mounting in the locomotive. The units have 
operated with both diesel and residual fuel oil. 


Figure 4 — Model shown is for a compound open cycle 
with regenerator. 
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Figure 3 — Unit shown is rated at 5000-kw. 


Figure 2 shows another application of this unit driv 
ing two centrifugal compressors. It will be trailer 
mounted and forms a portion of a complete portable 
oxygen plant. 

The second unit that has been developed of this type 
is a 5000-kw size. Figure 3 is a photograph of this 
larger unit taken during shop erection. This unit was 
placed in service on the West Texas Utilities System 
in November 1952, burning natural gas fuel. 

Two additional units of this type are now under 
construction. One of these is to be rail mounted, and 
together with a transformer control car it will con 
stitute a portable emergency power unit. 

Efficiencies for the simple open cycle plant vary 
from 16 per cent for the 1250-kw unit to 20 per cent 
for the 5000-kw unit. 


COMPOUND OPEN CYCLE WITH REGENERATORS 


The second type plant that has been developed is 
the compound open cycle with regenerators. With this 
arrangement some of the waste heat in the turbine ex 
haust gas is recovered thereby increasing the overall 


Figure 5 — This model is of a 15,000-kw unit which is now 
being manufactured. 
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thermal efficiency. Figure 4 is a photograph of the 
model showing the 5000-hp mechanical drive unit with 
regenerator. The addition of the regenerator increases 
the efficiency approximately to 24 per cent or an im- 
provement in the order of 20 per cent above the simple 
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open cycle type. This type unit has been designed 
specifically as a mechanical drive for such service as 
driving centrifugal compressors in gas pipeline pump- 
ing service. 

Four such units are under construction, the first one 
is currently in process of erection for shop tests. 


COMPOUND OPEN CYCLE WITH 
INTERCOOLER AND REGENERATOR 


The third type plant developed is the compound 
open cycles with intercooler and regenerator. 


= Figure 6 — Cross 
ae ne We . section through 
pdt - high pressure 
unit of 15,000- 
kw plant. 


Figure 7 — Cross 

section through 

oy low pressure 

unit of 15,000- 
kw plant. 


Figure 5 is a model of the 15,000-kw unit now in 
process of manufacture. This unit employs both inter- 
cooling and regeneration, and is designed for an effi- 
ciency of 27 per cent. This efficiency is comparable 
with the very best steam plants of this capacity. The 
cooling water requirements are about one-third that 
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Figure 8 — Line 
diagram shows 
test installa- 
tion of unit set 
up at the Carrie 
Furnaces to ex- 
periment with 
blast furnace 
gas. 
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of the steam plant. Figure 6 shows the cross section of 
the high pressure unit, Figure 7 is the cross section of 
the low pressure unit of this power plant. 


BLAST FURNACE GAS COMBUSTION DEVELOPMENT 


The gas turbine power plants developed to date have 
all been for liquid fuel or natural gas firing. To estab- 


TEMPERATURE OF 
PRODUCTS OUT 


Figure 9 — Sec- 
tion through 
combustion 
test passage 
shows how air 
and fuel gas are 
mixed and 
burned. 


BURNER OUTLET 
TOTAL PRESSURE 


lish whether a suitable high heat release combustor 
using blast furnace gas fuel could be developed, a joint 
program was undertaken between the U.S. Steel Corp. 
and our company. 

A low pressure combustion test rig was erected at 
the U. S. Steel Corp.’s Carrie Furnace at the Home- 
stead District Works. Figure 8 shows the line diagram 
of this test installation. The combustor used in the test 
passage was taken from our 5000-kw gas turbine unit. 
The passage is arranged to accurately control the tem- 
perature of the incoming air and blast furnace gas over 
a very wide range. 

Figure 9 shows a section through the combustion 
test passage in which the air and fuel gas are mixed 
and burned. Pressure and temperature measuring sta- 
tions throughout the section are indicated. 

The results of the combustion tests have shown that 
blast furnace gas can be successfully burned in our 
high heat release gas turbine combustion chambers 
with high efficiency. The flame stability, ignition char- 
acteristics, and fuel nozzle details have been estab- 
lished. With this test information we are now in a 
position to design the combustor, nozzle, and ignition 


Figure 10 — Longitudinal cross section shows 4500-kw gas 
turbine generator unit which uses blast furnace gas 
for fuel. 
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details for our gas turbines to use blast furnace gas 


fuel. 


GAS TURBINES USING BLAST FURNACE GAS FUEL 


Gas turbine power plants can be made suitable for 
use with blast furnace gas fuel by modification of the 
combustors, addition of blast furnace gas compressors, 


TEMPERATURE OF | j 


AIR IN i 4 4 


and the necessary adjustment of aerodynamic flow 
paths. This latter is necessary because the large vol- 
ume of inerts in the blast furnace gas fuel and the fuel 
flow becomes approximately twenty per cent of the 
total flow through the gas turbine. 
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Figure 11 — Section shows operation of 4500-kw gas tur- 
bine power plant. 


4500-KW GAS TURBINE POWER PLANT FOR 
ELECTRIC POWER GENERATION 


The longitudinal cross section of the 4500-kw gas 
turbine generator unit using blast furnace gas fuel is 
shown on Figure 10. Air is taken in by the axial flow 
compressor and compressed. Blast furnace gas, which 
has been compressed by centrifugal compressors, 1s 
admitted and burned in the combustion chamber to 
increase the gas temperature to approximately 1300 F. 
The hot gas expands through the gas turbine which 
converts the heat energy into mechanical energy to 
drive the axial flow air compressor, centrifugal blast 
furnace gas compressors and also provide useful power 
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at the output shaft. On leaving the gas turbine, the 


exhaust gases pass through a diffuser and exhaust duct 
to atmosphere. 


The outline of the 4500-kw simple open cycle, gas 
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turbine power plant for electric power generation is 
shown on Figure 11. 


125,000-CFM AIR EXTRACTION 

GAS TURBINE POWER PLANT 
We have designed a gas turbine plant for air extrac- 
tion with a continuous rating of 125,000 cfm for burn- 
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EXTRACTION. FLOW- CFM AT COMPRE SSG? NLET CONDITIONS 

Figure 13— Curve shows performance of simple open 
cycle gas turbine unit burning blast furnace gas. 
Compressor inlet design conditions are 80 F and 1000 ft 
altitude or less. Unit is rated at 25,000-cfm air ex- 
traction. 


ing blast furnace gas fuel. The longitudinal cross sec- 
tion is shown on Figure 12. Atmospheric air is taken in 
by the axial flow compressor and compressed to a pres- 
sure of approximately 3% atmospheres. At the dis- 
charge of the compressor, an extraction opening is 
provided to bleed 125,000 cfm of air for blast furnace 
gas blowing. Blast furnace gas fuel is mixed with the 
remainder of the air burned in the combustors and then 
expanded to the gas turbine. 

Figure 13 shows the air extraction performance for 
this unit. The outline of the complete gas turbine ex- 
traction power plant is shown on Figure 14. This shows 
that the overall operation requirements for this com- 
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plete plant are 47 feet long, 1514 feet wide, and a max- 
imum of 22 feet high. The compactness of the power 
plant reduces the building and foundation require- 
ments to an absolute minimum. 


Figure 12—Longi- 
tudinal cross 
section shows 
gas turbine 
plant for air ex- 
traction. 








DISCUSSION 


PRESENTED BY 


J. H. FRANZ, Superintendent Operating Main- 
tenance, United States Steel Corp., Braddock, 
Pa. 

T. J. PUTZ, Manager, Gas Turbine Engineering, 
Westinghouse Electric Corp., Philadelphia, Pa. 

JOHN F. KOSTELAC, Assistant Electrical Super- 
intendent, Crucible Steel Co. of America, Mid- 
land, Pa. 

J. H. STRICKLER, Commercial Vice President, 
Elliott Co., Pittsburgh, Pa. 

JULIUS GRAF, Chief Engineer, Jones & Laughlin 
Steel Corp., Pittsburgh, Pa. 

JOHN A. SUCCOP, Chief Metallurgical Engineer, 
Heppenstall Co., Pittsburgh, Pa. 

CHARLES ALLEN, District Manager, Riley Stoker 
Corp., Pittsburgh, Pa. 

D. M. SEELEY, General Facilities Engineer, 
United States Steel Corp., Pittsburgh, Pa. 

HERB RYERSON, District Manager, Cardox Corp., 
Pittsburgh, Pa. 


F. R. PULLEN, Fuel Engineer, Bethlehem Steel 
Co., Johnstown, Pa. 


P. M. MORETON, Steel Co. of Wales, England 


James H. Franz: Has anybody ordered one of these 
units for blower service? 

T. J. Putz: To my knowledge, there are no gas tur- 
bines ordered for blower service or for use with blast 
furnace gas in this country, at the present time. 

James H. Franz: Are there any European installa- 
tions? 

T. J. Putz: I know of two European installations, one 
in Spain and one in Germany. There may be others. 

James H. Franz: Are they used with blast furnace 
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T. J. Putz: Yes, they are arranged both for power 
absorption, and air extraction, enabling one to either 
bleed air or generate power. 

James H. Franz: Some companies have done quite ¢ 
bit of development on gas turbines, particularly for 
locomotive use, and for power. You mentioned that 
you have a unit in a locomotive. Is that running on the 
road in service? 

T. J. Putz: Our unit has just completed 52,000 miles 
of revenue road operation. From the experience gained, 
we believe we can now design and build a gas turbine 
locomotive suitable for the American railroads. 

Our gas turbine locomotive was built as an experi- 
mental unit. It has been operated on six of the major 
railroads of this country in revenue service. In the 
Eastern area, it operated on the Pennsylvania Rail- 
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road hauling 29 baggage cars on the passenger sched- 
ules between Harrisburg and Altoona. 

John F. Kostelac: What do you mean by quick start- 
ing time? What is the starting time on a 5,000-kw ma- 
chine? 

T. J. Putz: That unit can be started from cold in five 
minutes, and full load applied in another five minutes. 
The starting cycle, semi-automatic, is timed for be- 
tween three or three and a half minutes. From that 
point on, you can apply the load as fast as you can take 
it on the system. In locomotive service full load is ap- 
plied in less than one minute. 

John F. Kostelac: How clean was the blast furnace 
gas? 

T. J. Putz: The gas was taken directly from the elec- 
tric precipitator, which supplies the gas to internal 
combustion engines. We used that just because it was 
available. We are now in the process of finding out how 
dirty we can handle the gas and still have no difficulty. 

J. H. Strickler: I believe you mentioned your com- 
pressor was an eight-stage compressor, is that correct? 

T. J. Putz: Each unit has a different number of 
stages. 

J. H. Strickler: Was that an axial or centrifugal unit? 

T. J. Putz: On the gas turbine end, we always use the 
axial type. 

J. H. Strickler: The average blast furnace blower unit 
today is purchased for about 100,000 cfm of air at 30 
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psig air discharge. If you used your axial flow design, 
as part of a blast furnace blower unit, would you not 
have trouble due to the inherent instability of an axial 
compressor at capacities less than the design capacity? 

T. J. Putz: The performance curve I showed gives 
the actual range of pressure and flow that can be cov- 
ered by the axial flow compressor. That is variable 
speed. In certain regions you control the flow and pres- 
sure either by throttling or bypass. 

J. H. Strickler: Do you bleed your axial compressor, 
depending on the load? 

T. J. Putz: Yes, There is a range where you can ad 
just the turbine speed and the turbine inlet pressure. 
Beyond that range you either throttle or by-pass. 

J. H. Strickler: Is it not true that a centrifugal unit 
has a greater stability than an axial? 
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T. J. Putz: That is correct. 

James H. Franz: Are these European units big 
enough for one blast furnace, as far as air bleed re- 
quirements? 

T. J. Putz: You are thinking in terms of 100,000 cfm? 

James H. Franz: Yes. 

T. J. Putz: I think those units rate about 50,000 
cfm. 

Julius Graf: As I recall the German machine which 
I saw in a plant near Dusseldorf, it had the capacity 
to blow one furnace. You must remember that the fur- 
naces in Germany are normally of smaller capacity. 
This unit was not in operation when I saw it, but I was 
told it had the capacity to take care of one of the larger 
furnaces at the Dusseldorf plant. That is answering 
Mr. Franz’s question about the capacity of this ma- 
chine. 

John Succop: We ordinarily think of the gas turbine 
as being quite similar in principle to the jet engine that 
is used to power airplanes, and I am wondering what 
the difference is between the use of high temperature 
fuel that is used in the jet engine compared to the blast 
furnace gas fuel, which contains about 500 Btu when 
compressed, with regard to the maximum temperature 
that would be developed on the bucket blades and on 
the rotor itself? 

T. J. Putz: Our industrial machines are designed for 
maximum metal temperature of around 1300 F. This 
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metal temperature would be the same regardless of 
the type of fuel used. The type of fuel figures promin- 
ently in the selection of materials only when we get 
into corrosion problems, which is the case with some 
residual oils. 

John Succop: Could I ask, what metals are used in 
the industrial turbine? 

T. J. Putz: The metals used for blading and rotors 
are the austenitic type steels, 18-8, 25-20, 19-9 DL, the 
high nickel-chrome alloys, and _ nickel-cobalt alloys. 

John Succop: What is used for the rotors? 

T. J. Putz: Our rotors are made of the 19-9 DL. 

John Succop: Do you use discaloy in rotors since it is 
vour development? 

T. J. Putz: We are actually working on such rotors 
but we are not prepared to offer them on our industrial 
units at the present time. 

You see, the problems we have in using some of these 
better materials is procuring them in the sizes that we 
require for these industrial gas turbines. They are quite 
a bit bigger than the jet forgings because we run our 
industrial units at lower stresses. 

Charles Allen: How does your price compare with 
hoilers? 

T. J. Putz: I do not know. 

Charles Allen: What is the maximum size you plan 
on building these units in in the next four or five years? 

T. J. Putz: The maximum size we contemplate build- 
ing is our 15,000-kw size. That is the size we are stuck 
with for a while until we get more operating experience. 
You see, to develop that one, the turbine produces 
15,000-kw while the compressor absorbs 30,000-kw. 
We find if we cannot be competitive with you boiler 
people economically when you put all the equipment 
in, we do not have too much chance selling them. So 
that is where we have to set our price. Our price is a 
competitive price. You did not ask us what the cost 
was. 

D. M. Seeley: I am interested in the gas turbine loco- 
motive, the type of fuel it used, and if it used any alter- 
native fuels, and something about the drive. Was it a 
generator and motor type, like that employed in the 
diesel locomotive? 

T. J. Putz: In our locomotive we had two-unit power 
plant 2000-hp per unit. Each gas turbine unit drove 
two 1000-hp generators, and each generator drove two 
motors, so the complete locomotive had four gener- 
ators and eight motors. The electric drive was the con- 
ventional diesel type, that is, d-c with variable voltage. 

The fuels ranged from distillate oils to the very 
heaviest residual oil. The major operation in the last 
vear Was on residual oils. Most of it was with low ash- 
low vanadium fuel as received without treatment. The 
fuel would be purchased in batches sufficiently large 
to cover all operation on each railroad. In this way we 
would know the exact composition of the fuel we were 
using for the entire duration of the run on that road. 

D. M. Seeley: Have you tried pulverized coal? 

T. J. Putz: We have not tried pulverized coal? The 
Bituminous Coal Research group, are doing work at 
Dunkirk on pulverized coal. Economically pulverized 
coal is taking a back seat because in many sections of 
the country you can buy oil cheaper than you can buy 
pulverized coal, so that there is very little incentive to 
try to burn coal. 
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Herb Ryerson: What kind of problems are you run- 
ning into on lubrication in these units, and what pres- 
sures do you have to carry on the lubrication end of it? 

T. J. Putz: As far as lubrication is concerned, we have 
really no problem there that is very much different 
than the lubrication problem with a steam turbine. 
We use ordinary turbine oil, and a pressure lubrication 
system. Our pressures to the bearings are in the order 
of ten psi. 

On the first unit we built, most of our lubricating oil 
troubles were associated with bearings buried in the 
hot gas stream where the leakage of hot gases at 1300 F 
gave trouble. On our larger units, we have eliminated 
buried bearings and use external end bearings. 

Herb Ryerson: You still use about ten psi pressure on 
those? 

T. J. Putz: Yes, about ten psi pressure. The bearing 
design is similar to steam turbine bearings. 

On the very small units, we use pad type journal 
bearings for stability reasons. 

Herb Ryerson: I had a point to ask there. In the 
steam turbine, if your oil gets away from you and hits 
a hot pipe you have a fire. What happens if you spring 
a leak in one of your lines? Are there hot surfaces this 
oil can spray on? 

T. J. Putz: We have it all insulated, and again, on 
our latest design we make it a point to keep all the 
really hot surfaces enclosed in a second case. On the 
5,000-kw unit no surface runs at more than about 
750 F. However, that is high enough to start a fire if 
vou did not have it insulated, so you have still the 
same problem of insulating casings and pipes and keep- 
ing the oil away from those places as in steam turbines. 

Julius Graf: I think this is a subject that all steel 
mill engineers and operators are keenly interested in. 
Any of you who travel the Ohio River Boulevard from 
Pittsburgh down to Rochester and look across the 
river in the evening and see the bleeders of our com- 
pany burning good valuable fuel, which is going to 
waste, he must know that we are interested. We have 
been thinking about this problem for a long time. Par- 
ticularly since I returned from Germany in 1946, I 
have been an advocate of it. I am glad to see that 
finally our big electrical people and our big turbine 
people are getting interested in the subject. And we are 
cooperating with one company, as a lot of you know, 
in making tests similar to what Mr. Putz has outlined 
at the U.S. Steel. We are all interested in it. 

F. R. Pullen: A blast furnace is subject to fluctua- 
tions in its operation which makes an alternate source 
of fuel necessary in order to provide firm power. Can 
these turbines, if designed for blast furnace gas, be ar- 
ranged for an alternate fuel? 

T. J. Putz: The gas turbines can be arranged to use 
an alternate fuel such as natural gas or fuel oil by pro- 
viding the necessary valving and alternate fuel noz- 
zles. 

P. M. Moreton: Is it anticipated that the air com- 
pressor will have to have filtering to the extent of elec- 
trostatic filtering, or just oil filtering? 

T. J. Putz: It is our feeling that electrostatic filter- 
ing will not be required on compressors. On the rail- 
road we used a coarse mesh screen on the inlet, to 
atch the birds and the big rocks. Oil washed filters 
should be entirely adequate. 
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A THE successful operation of ingot soaking pit fur- 
naces is an important factor in the overall picture of 
steel production. It is essential that the soaking pits be 
capable of supplying the rolling tables with ingots that 
are completely “soaked-out”; 1.e., with the internal tem- 
perature of the ingot the same as the surface temper- 
ature. It is further essential that the temperature vari- 
ation between the individual ingots, when delivered to 
the rolling table, be held to a minimum. 

As a general background for the subject which we 
are going to discuss, Figure 1 shows the layout of a re- 
cent soaking pit installation. The ingots are delivered 
to these soaking pits from the “incoming” ingot tracks, 


Figure 1— A number of new soaking pit installations 
have been built since the end of the war. 
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which are located along the far side of the installation. 
The ingots are placed in the pits by the overhead crane. 
soaked, and then delivered to the rolling table by an 
ingot buggy running on the tracks shown in the fore 
ground. 

During the period that the ingots are in the soaking 
pit, the temperature of the pit and the firing conditions 
are controlled by any one of several well known sys 
tems. Figure 2, illustrates diagrammatically a typical 
method of controlling the firing conditions of the soak- 
ing pits during the heating and soaking periods. (This, 
incidentally, is known as a “two way, top-fired” soak- 
ing pit. A one way, top-fired and a bottom-fired pit will 
be illustrated later). 

With the control system shown, the desired temper 
ature is set at the temperature control instrument. The 
pit temperature is measured by the thermocouple in 
the pit wall. The temperature controller operates a 
valve drive unit, which in turn operates a valve in the 
fuel line. Thus, when the thermocouple signals the con 
troller that the pit temperature is below the desired 
temperature, the temperature controller translates this 
information to an impulse, which causes the valve drive 
unit to open the valve in the fuel line, and increase the 
flow of fuel to the pit. 

When the ingots reach the desired temperature, the 
thermocouple transmits this information to the tem 
perature controller, which in turn causes the valve in 
the fuel line to be driven partially closed. With the 
ingots at the desired temperature, only a small amount 
of fuel enters the pit. This allows the ingots to “soak 
out,” and also overcomes the normal stack and radi 
ation losses from the pit. 
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Through the use of a combustion regulator a pre- change in differential pressure across the air orifice 
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determined ratio between the fuel and the combustion plates will restore the regulator to the neutral or bal- 
air is automatically maintained, to produce a desired anced position. This will block the travel of the air 
atmosphere within the pit. The atmosphere used is de- flow control valve until another change in the fuel flow 
pendent on the type or condition of the steel being occurs. 
heated, as well as the end use of the steel. This atmos- While discussing the combustion air system, it will 
phere may be either oxidizing, neutral, or reducing. be of interest to the combustion engineers present to 
The flow of fuel and combustion air is measured by notice the stub tubes which are shown at the top of the 
means of two orifice plates, one mounted in the fuel recuperator chamber. The addition of these improved 
line, and the other mounted in the combustion air duct. stub tubes to the setting, plus a sand seal which func- 
Through impulse lines, the differential pressure created tions efficiently throughout the life of the recuperator, 
across these orifice plates is applied to the fuel-air still further extends the service life of this unit. 
ratio regulator. The fuel-flow differential pressure is Another factor involved for good firing conditions 
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Figure 2 — Diagram shows method of controlling firing conditions of a two-way top fired ingot soaking pit. 


applied to one side of the regulator, and the air-flow is the control of the pressure within the pit. Too great 
differential pressure is applied to the other side of the a negative pressure will cause air infiltration, which 
regulator. will not only reduce the efficiency of the pit, but might 

When the flow of fuel and air to the pit is of the also be damaging to the steel being heated. 
proper pre-determined ratio, the regulator is said to be Too great a positive pressure will not only increase 
“in balance.” With a change in fuel flow, the regulator the erosion of the pit refractory, but will also reduce 
will become unbalanced by the change in differential the efficiency of the pit by the heat lost because of gas 
pressure across the fuel flow measuring orifice plate. exfiltration. 

The unbalanced regulator will then send out a signal Therefore, a furnace pressure regulator is provided 
to a drive unit which will reposition the air flow con- to permit operating the pit at a pressure that will best 
trol valve to restore the air flow to the proper ratio with suit individual conditions. 
the fuel flow. The desired pit pressure is set at the pressure control 

With the ratio of the air to the fuel corrected, the regulator, which is located on the control panel board. 
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The pit pressure is sampled by means of a tube extend- 
ing through the pit wall to the inside of the pit. The 
pressure inside of the pit is balanced against the normal 
atmospheric pressure, which is sampled by a second 
tube located immediately outside of the pit wall. 

The difference in pressures, as sampled by these two 
tubes, is transferred by impulses to the pressure con- 
troller. The pressure controller then transfers an im- 
pulse to the stack damper drive unit, which in turn 
positions a damper in the stack to provide the desired 
pit pressure. 

The foregoing describes a typical combustion control 
scheme for a soaking pit. The method of conveying the 
control impulses and the type of force used to operate 
the valve drive units has been shown diagrammatically. 

Conventional systems are available where the im- 
pulses can be transferred, and the valves operated hy- 
draulically, pneumatically or electrically. Individual 
local conditions govern the selection of the type of 
equipment best suited for any given installation. 

To complete the background information, it may be 
stated that several well proven systems are available 
to automatically control the firing conditions through- 
out the heating and soaking periods, when the covers 
are in place on the pits. 

We now come to the main body of this discussion. 

It is equally as important that the pit firing condi- 
tions be as carefully regulated during the drawing 
period, when the pit covers are repeatedly removed 
and replaced, as it is to have close control of the firing 
conditions during the heating and soaking cycles. 

Inasmuch as the automatic control circuits previ- 
ously described will be upset when a cover is removed 
from the pit, a different set of problems concerning the 
control of the firing conditions arise when the ingots 
are ready to be drawn and sent to the rolling table. 

With the system that we are about to describe, the 
control of the supply of fuel and air, as well as the oper- 
ation of the stack damper, is determined by the posi- 
tion of the pit cover. With the pit cover in place on the 
pit, the furnace regulators control the supply of fuel 
and air and maintain a predetermined temperature and 
pressure in accordance with the desired firing cycle. 
When a pit cover is removed, the object is to interrupt 
the firing cycle and to retain as much heat as possible 
within the pit during the time that the cover 1s re- 
moved. 

When the pit cover is raised for removal, it is advis- 
able to have the following functions take place auto- 
matically. 

First, the fuel should be shut off. The main ad- 
vantage of shutting off the fuel is economy. If the fuel 
is not shut off when a pit cover is removed, most of the 
heat from the fuel will pass directly up out of the pit, 
and be lost. 

Further, shutting off the fuel provides the overhead 
crane operator with a clearer view of the ingots, obvi- 
ously better working conditions, and avoids subjecting 
the cover refractories and seals to unnecessary flame 
impingement. 

Second, the combustion air should be shut off. With- 
out fuel in the pit, there is no need to have combustion 
air. 

Third, the stack damper should be closed. This is 
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Figure 3 — Carriages on this pit use remote control. 





important to prevent air infiltration into the pit, which 
would lead to a temperature drop in the ingots. 

Inasmuch as the position of the pit cover is the gov- 
erning factor of the firing conditions during the draw- 
ing period, it is logical to use the equipment which 
handles the pit covers to initiate the impulses which 
control the firing conditions. 

On a modern soaking pit installation, the covers for 
several rows of pits are handled by a common cover car- 
riage. On an extensive installation, consisting of many 
rows, of soaking pits it is advisable to have more than 
one cover carriage. 

The cover carriages fall into two distinct classes; 
namely, “cab-operated” and “remotely-controlled” car- 
riages. 

A typical soaking pit installation using remote con- 
trol carriages is shown on Figure 3. 

As the name implies, a “remotely-controlled” car- 
riage is operated from a stationary control pulpit which 
is not an integral part of the carriage. The cover car- 
riages shown in this figure are operated from the master 
switches which can be seen on the pulpit on the walk- 
way in the background of the photo. 

On a “cab-operated” cover carriage, the operator 
rides with the carriage. A typical cab operated carriage 
is shown on Figure 4. This type of carriage is operated 


Figure 4— Shown here is a typical cab operated cover 
carriage. 
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from control master switches located in the carriage 
control cab. 

Regardless of the type of cover carriage used, the 
position of the pit cover governs the firing conditions 
in the pit. However, the impulses which initiate the 
changes in the firing conditions are obtained in two 
separate manners, which do depend on the type of 
cover carriage operation. 

When a cab-operated cover carriage is used, it is 
obvious that the operator and all the mechanism re- 
quired to raise the pit covers will move wtih the car- 
riage from row to row. 

The regulators and valves which control the firing 
conditions for the individual pits are stationary. There- 
fore it is necessary to provide some method of trans- 
ferring an impulse from the mobile carriage to operate 
each individual pit’s stationary fuel control equipment. 

A typical method of transferring the necessary con- 
trol impulses from the cover carriage to the stationary 
equipment is to install an assembly of short conductor 
rails at the centerline of each row of soaking pits. The 
number of rails in this assembly is governed by the 
number of pits in each row for any given installation. 
One rail is required for each pit in the row, as well as 
additional rail which is common to all of the pits. In 
other words, if there are two soaking pits in each row, 
an assembly of three short rails is required. Likewise, 
if there are three pits in each row, an assembly of four 
short rails is required. 

An assembly of pick up shoes is located on the cover 
carriage. These shoes are so positioned, that, when a 
carriage is centered over a row of pits, one shoe is in 
contact with each of the stationary short rails. Thus it 
is possible, in this position, to complete one or more 
electrical circuits from the cover carriage, through the 
pick up shoes and short rails, to the stationary fuel con- 
trol units. 

Figure 5 gives a close-up view of the pick up shoes 
on the cover carriage engaged with the stationary short 
conductor rails. You will note that there are four in- 
dividual short rails shown in this assembly. 

The cover carriage has a plurality of hoist motors 
and hoisting mechanisms. The number of hoist me- 
chanisms on the carriage corresponds to the number 
of pits in each row. Each hoist mechanism is controlled 
by an individual hoist master switch. 

To remove a cover from a pit, the carriage operator 
traverses the carriage to the centerline of the row of 
pits to be serviced. When the carriage is at this loca- 
tion, the hoisting mechanisms on the carriage are in 
position to lift a pit cover, and the fuel pick up shoes 
are in contact with the fuel assembly rails. 

By virtue of a safety interlock, only one cover may be 
raised at a time. 

To raise a pit cover, the carriage operator displaces 
the proper hoist master switch to the “Raise” position, 
which causes a hoisting mechanism to raise the cover 
from the pit from which the ingots are to be withdrawn. 

In view of the fact that the cover carriage can raise 
any one of the covers in a row of soaking pits, and that 
the heating control of each pit is independent, it is nec- 
essary to have separate equipment on the cover car- 
riage to control the fuel circuits for the individual pits. 

The shaft of each hoist mechanism is provided with 
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Figure 5 — Pickup shoes engage the stationary snort con- 
ductor rails. 


a rotating cam-type limit switch. A contact in this limit 
switch is connected by wires to the pick up shoes on the 
carriage which are in contact with the stationary fuel 
control rails. Thus an electrical circuit can be com- 
pleted from the hoisting mechanism on the cover car- 
riage to the stationary fuel control valves. 

Figure 6 shows diagrammatically the functions of 
the equipment which controls the firing conditions 
when the cover is removed from the pit. A “one-way. 
top fired” soaking pit is shown here to illustrate this 
system. However, the system will operate with equal 
efficiency on either a “top-fired” or “bottom-fired” pit. 
The location of the burner ports have no bearing on the 
functioning of the fuel shut-off system. 

As the cover is raising, a contact in the rotating cam 
limit switch is closed. This completes a circuit from the 
rotating cam limit switch, through the short rails, 
to the stationary ratchet-type relay. This relay func- 
tions to deenergize a control timer. 

A quick-acting, air operated shut-off valve is located 
in the fuel line. This valve is held open by compressed 
air, and closes automatically upon air pressure failure. 
A control solenoid valve is mounted in the line that 
supplies the compressed air which holds the shut-off 
valve open. 

When the timer is deenergized by the ratchet relay, 
the fuel control solenoid is likewise deenergized. This 
releases the air loading from the air motor of the quick- 
acting shut-off valve, thereby causing the valve to 
close. With the valve closed, the flow of fuel to the pit 
is halted. 

With the fuel flow to the pit now stopped, the next 
factor to be considered is the combustion air. 

As previously mentioned, the amount of combustion 
air which enters the pit is controlled by the amount of 
fuel which enters the pit. Therefore when the fuel flow 
falls to zero, the fuel-air ratio system causes the com- 
bustion air flow to stop also. 

Inasmuch as the fuel flow to the pit has stopped, the 
pressure in the pit will drop. The drop in the pit pres- 
sure causes the stack damper to be driven closed by the 
functioning of the furnace pressure control system. 

The closing of the stack damper is a very iraportant 
feature of this system. If the stack damper were not 
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closed, a large amount of air would be drawn into the 
pit through the pit opening, and be drawn out the stack. 
This would be very wasteful of the heat in the pit, and 
cause a drop in the temperature of the ingots remaining 
in the pit. 

To summarize, the changes which have been caused 
in the firing conditions of the pit by the removal of the 
cover are as follows: 

1. The fuel has been shut off. 

2. The combustion air flow has stopped. 

3. The stack damper has been closed. 

Upon the completion of the withdrawing of an ingot 
from the pit by the overhead crane, the pit cover is 
again replaced by the cover carriage. 

The replacing of the pit cover initiates the action 
which restores the normal firing conditions to the pit. 

When the cover carriage returns to the centerline of 
the pit to replace the cover, the fuel system pick up 











system contact in the rotating cam limit switch is 
again closed. An electrical circuit is again completed, 
from the rotating cam limit switch, through the short 
rails, to energize the ratchet relay. 

The ratchet relay acts as a control switch for the 
timer. When the ratchet relay is energized as the cover 
lowers, a contact in the ratchet relay closes, completing 
an electrical circuit to the timer, which starts the timer 
on its cycle. 

The timer is a very important part of the fuel control 
system. It is the timer which controls the sequence and 
the timing of the functions which re-establish the nor- 
mal pit firing conditions. 

The timer has two contacts, which close in sequence. 
The second contact in the timer cannot close until sev- 
eral seconds after the first contact has closed. 

As the timer starts on its cycle, it closes its first con- 
tact, which completes an electrical circuit to two sets 
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Figure 6 — Schematic shows the equipment which controls the firing conditions when the cover is removed from a cab 
operated pit. 


shoes on the cover carriage again come in contact with 
the stationary short fuel system rails. It is again pos- 
sible to complete an electrical circuit from the cover 
carriage to the stationary fuel control devices. 

To replace the cover on the pit, the carriage operator 
displaces the proper master switch to the “lower” 
position. 

As the cover is being lowered onto the pit, the fuel 
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of solenoid valves. These solenoid valves are called the 
“Combustion Air Control System By-Pass Solenoid 
Valve” and the “Stack Damper Control System By- 
Pass Solenoid Valve.” As the name implies, these sole- 
noids act to by-pass the normal combustion air and 
stack damper controllers. 

When the pit cover was removed from the pit, the 
furnace pressure control system acted to close the stack 
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damper. The stack damper solenoid now functions to 
drive the stack damper open. 

This is accomplished by the stack damper by-pass 
solenoid valve taking precedence over the furnace pres- 
sure controller, and applying the operating force di- 
rectly to the “opening” side of the stack damper con- 
trol valve. This valve in turn drives the stack damper 
wide open. 

At the same time that the “Stack Damper By-Pass 
Solenoid Valve” is energized, the “Combustion Air By- 
Pass Solenoid Valve” is also energized. The combustion 
air by-pass solenoid valve now by-passes the fuel-air 
ratio system, and sends the operating force directly to 
the “opening” side of the combustion air valve drive 
unit, which permits the supply of combustion air to 
return to the pit. 


When the second contact in the timer is closed, the 
fuel shut-off solenoid valve is energized. 

It will be remembered that the flow of fuel to the pit 
depends on the position of the fuel shut-off solenoid 
valve. When this valve is deenergized, the automatic 
temperature control system is blocked off, and the fuel 
cannot flow to the pit. 

When this solenoid valve is now energized, the main 
shut-off valve in the fuel line is opened, and the fuel 
flow to the pit is restored under the control of the auto- 
matic temperature control system. 

It is important to have the pit firing conditions re- 
stored in an orderly manner for the following reasons. 

First, the stack damper must be held wide open. 
When the fuel is restored to the pit, the ignition of the 
fuel will momentarily cause an abnormal pressure in 
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Figure ™7— Equipment used to control firing conditions of an installation which uses remote control type cover carriage. 


At this point of the control cycle, we therefore have 
the stack damper being driven open, and the supply of 
combustion air is being restored to the pit. Up unto this 
point, no fuel has been allowed to enter the pit. 

After a short adjustable period of time, which is 
typically about seven seconds, the timer opens its first 
contact and closes its second contact. 

When the first contact in the timer is opened, the 
combustion air and the stack damper by-pass solenoid 
valves are deenergized, allowing the furnace pressure 
system and the fuel-air ratio systems to return to the 
preset automatic control. 


74 


the pit. With the stack damper wide open, this pressure 
is harmlessly channeled out of the pit and up the stack. 

Second, a large volume of combustion air should be 
present in the pit before the fuel is introduced. In the 
event that the fuel flow was restored to the pit before 
sufficient air was present to support combustion, raw 
fuel would be concentrated in the pit and in the waste 
gas flues. This would lead to the danger of an explosion 
when sufficient air entered the pit to permit ignition 
of the fuel. 

Under the controlled system, this danger is elimin- 
ated as the timer causes the combustion air to be re- 
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stored to the pit before the fuel flow is resumed. As 
there is a suitable amount of combustion air present, 
the fuel is immediately ignited as it enters the pit at 
the burner port. 

The foregoing described the type of equipment used 
to control the pit firing conditions during the ingot 
drawing period, when a “cab-operated” cover carriage 
is used to handle the pit covers. 

On an installation where a “remotely-controlled” 
cover carriage is used, similar control of the firing con- 
ditions is obtained. However, this control is obtained 
in a different manner when using a remote control 
cover carriage than it is when using a cab-operated 
‘arriage. 

Figure 7 shows diagrammatically the equipment 
used to control the firing conditions for an installation 
using a remote control type cover carriage. 

It will be remembered that the hoisting mechanisms 
on a cab-operated cover carriage are controlled by mas- 
ter switches located in the carriage cab. These master 
switches naturally move with the cover carriage. 

A remote-control cover carriage is controlled from 
stationary master switches, located on a balcony near 
the centerline of each row of soaking pits. The master 
switches are connected electrically to the cover car- 
riage, by sliding contacts or trolleys. 

On a cab-operated cover carriage, it is necessary to 
transfer an electrical circuit from the mobile carriage, 
through the short fuel rail assembly, to the stationary 
fuel control equipment. 

On a remote control carriage, advantage is taken of 
the fact that the control master switches for the cover 
carriage are stationary. The electrical circuits are thus 
run directly from the stationary master switches to the 
stationary fuel control equipment. 

It is not necessary to transfer an impulse from the 
mobile cover carriage to stationary equipment. The 
necessity of an assembly of short fuel system rails is 
therefore not required when using a remotely-controlled 
cover carriage. 

We will now see how the pit firing conditions are 
controlled during the ingot drawing period, when using 
a remotely-controlled cover carriage. 

We will assume that the pit has been at a soaking 
temperature, and that the ingots are ready to be 
drawn. At this point of the heating cycle, the firing 
conditions are under the control of the conventional 
regulators. 

To remove a cover from a pit, the carriage is traver- 
sed to the centerline of the row of pits to be serviced, 
by the use of the “traverse” master switch located on 
the stationary pulpit. 

With a remotely controlled carriage, there are in- 
dividual control master switches for each hoist me- 
chanism on the carriage, similar to those described for 
the cab-operated carriage. 

To raise a cover from a pit, the operator selects the 
proper hoist master switch, and displaces it to the 
“raise” position. This will energize a hoist motor on the 
cover carriage, which begins to lift a cover from the pit. 

When the hoist master switch is in the “raise” posi- 
tion, an auxiliary contact in the switch is also closed 
which completes an electrical circuit to the release coil 
of a latched-in relay. This relay acts as the control 
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switch for the fuel system timer, similar to the ratchet 
relay described for the cab-operated pit fuel system. 
When the latched-in relay is released, the timer is de- 
energized. 

The sequence of control action following the de- 
energizing of the timer duplicates the fuel shut-off 
action previously described. 

When the timer is de-energized, the fuel control 
solenoid valve is likewise de-energized, which causes 
the main valve in the fuel line to close. 

The fuel flow to the pit is now halted. When the fuel 
flow falls to zero, the fuel-air ratioing system causes 
the combustion air flow to be halted also, through the 
normal functioning of the fuel-air ratio regulator. 

With the cover raised and the fuel and air flows stop- 
ped, the pressure in the pit will drop. The automatic 
furnace pressure control system registers this informa- 
tion and the stack damper is driven closed, as pre- 
viously described. 

In summary, the fact that the pit cover has been 
raised, caused the timer to be de-energized, which in 
turn caused the fuel flow and the air flow to be cut off 
from the pit, and the stack damper to be driven closed. 

Upon the completion of the withdrawing of an ingot 
by the overhead crane, the pit cover is again replaced 
by the cover carriage. 

The cover carriage is traversed back to the center- 
line of the row of pits. The proper control master switch 
is displaced to the “lower” position, which causes the 
cover to start to lower onto the pit. 

When the master switch is displaced to the “lower” 
position, a second auxiliary contact in the switch is 
closed, which completes an electrical circuit to the clos- 
ing coil of the latched-in relay. The relay in turn then 
completes an electrical circuit to the timer, starting 
the timer on its cycle. 

The timer acts to restore the normal firing conditions 
to the pit in the proper sequence, as previously de- 
scribed. 

First, the stack damper solenoid valve is energized, 
which bypasses the furnace pressure controller, and 
drives the stack damper open. 

Second, the combustion air solenoid valve is simul 
taneously energized, which by-passes the fuel- air ratio 
system, and restores the combustion air flow to the pit. 

Third, after a seven second time delay, the furnace 
pressure system by-pass solenoid valve and the com- 
bustion air controller by-pass solenoid valve are de- 
energized, and the fuel shut-off solenoid valve is ener- 
gized. This permits the furnace pressure controller and 
the fuel-air ratioing system to return to their normal 
control, and restores the flow of fuel to the pit. 

It will be noted that the firing condition equipment 
which the timer controls is an exact duplicate for an 
installation using a remote-control cover carriage, as 
the equipment used with a cab-operated cover carriage. 
The only difference in the two systems being the 
method of initiating and transferring the impulses 
which start the timer on its cycle. 

The fuel control system which we have shown has 
been well proven in service, and is in use today on hun- 
dreds of soaking pits. Only the basic parts of the system 
have been described. 

In addition to those main parts of the system which 
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have been discussed, it is customary to install safety 
interlocks, which automatically shut off the fuel in 
case the combustion air supply is interrupted, or in 
case of electrical power failure. These safety features 
make it impossible to have any fuel in the pit, unless 
there is sufficient combustion air present. 

A selector switch is also generally added to the con- 
trol circuits. This switch is mounted on the control 
panel board, and makes it possible to operate the fuel 
system manually, as well as automatically. 

Other accessories which may be added are indicating 
lights, which show when the pit is at a soaking tempera- 
ture, or ready to be drawn. In case more than one type 
of fuel is used with the soaking pits, indicating lights 
can also be added to show which type of fuel is being 
used in the various pits. 

This automatic fuel shut-off system, proven in many 
installations, not only in America but throughout the 
world, over a period of many years, is a step in the uni- 
versally approved goal of eliminating human errors by 
making a very necessary operation fully automatic. 

In conclusion, we would like to mention that a soak- 
ing pit application has been used to illustrate this fuel 
shut-off system, whereby the firing conditions of a fur- 
nace are controlled by the position of the furnace cov- 
ers or doors. The system, however, can be adapted to 
any type of furnace where it is desirable to shut off the 
fuel whenever the furnace closure is opened. 
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J. Ledlie Miller: Does it make any difference how you 
draw the pit with that type of control? Would you 
draw it from the center, or either end? You show a two- 


way fired pit. I was wondering how that affected your 
thermocouples. Where are the thermocouples located 
for control? 

A. L. Lancaster: If I caught the first question cor- 
rectly, it was whether or not it made any difference 
(to the fuel shut-off system) if the pit was drawn from 
the center or either end. 

The sequence of drawing, as well as the location of 
the thermocouples, does not affect the fuel shut-off 
system. As previously mentioned, these drawings are 
very diagrammatic, and the location of the equipment 
for any given installation will vary. 

When the pit cover is removed, the fuel will be shut 
off, and the overhead crane will draw an ingot. The 
cover carriage operator then closes the pit, so the fuel 
is only shut off for a very few minutes. I might say that 
on a fast operation, when the overhead crane draws an 
ingot, the fuel is shut off less than one minute, so it does 
not matter from which end the pit is drawn. The pur- 
pose of the system is to maintain the fuel flow to the 
pit as much as possible during the drawing period, to 
retain as much heat as possible in the pit. 

Herman C. Henschen: The intelligence that your 
cover is open on your cab-operated cover carriage pits 
is transmitted through rails. I would like to know if vou 
have tried limit switches operated by the cover and 
how that service compares with the system you have 
proposed. 

A. L. Lancaster: The next question is concerned with 
whether it is possible to operate a fuel shut-off system 
by placing a limit switch on the deck proper and oper- 
ating it with a pit cover. That seems to be a logical 
method of operating a fuel shut-off system, and is 
something which we used in the past. 

This system was tried, but several difficulties arose 
with the limit switch operation, and the method proved 
to be more successful in theory than in operation. 
There are a few installations where a deck limit switch 
is in successful operation today, but these installations 
are in the minority. The main difficulty is the fact that 
you are operating a small limit switch with a twenty- 
five or thirty ton pit cover, and, with the amount of 
heat around the limit switch location, it is a poor place 
for anybody to do maintenance work. Generally, the 
limit switch will fail. 

The system which has been described can be called 
the answer to the problems which arose on these instal- 
lations where a pit switch system proved to be inade- 
quate. 
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Coke aud By-Products ta 1952 


.... data from the Mineral Market Re- 
M.M.S. No. 2186, July 1953; 
M.M.S. No. 2221, October 1953 and M.M.S., 


ports 





No. 2229, November 1953 .... 


APRODUCTION of oven and beehive coke in the 
United States in 1952 as reported to the Bureau of 
Mines, United States Department of the Interior, de- 
creased 14 per cent from the record established in 1951 
and totaled 68,254,109 net tons. As coke production is 
geared closely to steel production, the lengthy strike in 
the iron and steel industry caused virtually all of the 
“furnace” oven- and beehive-coke plants to suspend 
operations during June and July. The close relationship 
between these two industries was clearly demonstrated 
by the similarity in operating rates in each industry in 
1952. According to data published by the American 
Iron and Steel Institute, the rate of operations of iron 
blast furnaces in 1952 averaged 84.2 per cent of capac- 
ity as compared with 84.0 per cent for slot-type coke 
ovens reported to the Bureau of Mines. Beehive pro- 
duction was affected even more adversely than oven 
coke by the interruptions in blast-furnace operations 
in 1952, and production declined 40 per cent from the 
1951 output. As a result, beehive-coke production 
which amounted to 9 per cent of the total output of 
oven and beehive coke in 1951 accounted for but 6 per 
cent in 1952. 

Although production of coke dropped drastically in 
1952, the banking of iron blast furnaces during the steel 
strike reduced coke requirements proportionately, and 
supplies of metallurgical coke were sufficient in general 
to meet essential needs. Extension of natural gas pipe 
lines, particularly in New York, reduced the require- 
ments of coke for manufacturing water gas and resulted 
in the permanent retirement of two oven-coke plants 
in this state. These two plants with an annual coke 
capacity of about 800,000 net tons were the Brooklyn 
Union Gas Co.'s plant at Greenpoint and the Rochester 
plant of the Rochester Gas and Electric Corp. Accord- 
ing to data supplied by all producing companies on the 
disposal of coke in 1952, 86 per cent was utilized by 
iron blast furnaces, 4 per cent by iron foundries, 4 per 
cent for manufacturing producer gas and water gas, 3 
per cent for other miscellaneous industrial uses (non- 
ferrous smelting, chemical processing, etc.) , and 3 per 
cent for residential heating. 

Expansion of coke capacity in the oven-coke seg- 
ment of the industry was hampered by work stoppages 
in 1952. The silica brick supply improved during the 
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year with the installation of additional brick-making 
facilities, but the steel strike curtailed the flow of essen- 
tial steel and delayed until 1953 a large part of the new 
capacity that was expected in 1952. In spite of these 
difficulties, the coke industry experienced one of the 
greatest construction years in history. Coke producers 
reported that 947 new ovens with an annual coke ca- 
pacity of 5,317,400 net tons were completed and 1,075 
new ovens with a designed annual coke capacity of 
5,983,600 net tons were under construction on Decem- 
ber 31, 1952. All of the ovens completed in 1952 did not 
represent additional capacity as a large number were 
replacement of old ovens previously dismantled. Al 
though 658 ovens having an annual coke capacity of 
2,945,000 net tons were taken out of production, either 
for rebuilding or permanent retirement, the industry 
did achieve a net gain of 289 ovens during the vear. At 
the end of 1952, there were 15,608 slot-type ovens in 
place with a potential annual coke capacity of 76,428, 
000 net tons. The total number of beehive ovens avail 
able at the end of the year totaled 17,551, with an an 
nual coke capacity of 12,004,800 tons; but only 14,797 
ovens with a capacity of 10,304,400 tons were reported 
to be in operable condition. 

Production of the primary coal-chemical materials 
and derivatives were adversely affected by the inter 
ruption in oven operations in 1952. Output of each of 
the following dropped 12 per cent below the 1951 totals 
—crude tar, crude light oil, and coke-oven gas—ani 
ammonia production (NH. content of sulfate and 
liquor fell 11 per cent. The reduction in supplies of 
crude tar and light oil naturally resulted in substantial 
decreases in production of the various derivatives. Pro 
duction of benzol (excluding motor grade) at oven 
coke plants decreased 10 per cent in 1952, toluol and 
xylol, 11 per cent; crude naphthalene, 19 per cent; creo 
sote oil, 8 per cent; and crude chemical oil, 18 per cent 
from the 1951 figure. Although supplies of benzol, 
toluol, and naphthalene were scarce at the beginning 
of the year, supplies were in closer balance with de- 
mand at the end of the year than they had been since 
early 1950. This was not true of the refined (2 degree) 
grade of pyridine, however, which started the year in 
tight supply and ended the same way. 

Prices on coke and coal chemicals were under gov- 
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TABLE | 


Statistical Trends of the Coke Industry in the United States 


























1937 1949 1950 1951 1952 
Production: | 
Oven coke .. eee... Met tons..| 49,210,748 | 60,222,481 66,890,618 | 71,987,172 | 63,850,115 
os a taciatd aden eo asohal tea eee net tons... ' 3,164,721 3,414,948 5,827,420 | 7,343,530 4,403,994 
Total nettons..| 52,375,469 63,637,429 72, 718,038 79,330,702 68,254,109 
Per cent oven coke. eng 94.0 94.6 91.8 90.7 93.5 
Stocks of coke, end of year net tons. 2,595,287 1,769,456 1,110,714 1,482,972 1,901,657 
Exports, all coke net tons 526,683 548,256 397,846 1,026,730 792,072 
Imports, allcoke............. net tons. . 286,364 277,507 437,585 161,639 312,519 
Indicated consumption, all coke nettons... 51,271,929 | 63,190,665 73,416,519 78,093,353 67,355,871 
Disposal, all coke sold or used: 
Furnace coke nettons... 36,751,969 51,514,853 60,918,549 67,440,987 58,182,747 
Foundry coke net tons. . 2,038,822 2,778,868 3,523,396 3,805,686 | 3,102,446 
Other industrial coke (including producer 
and water gas) .. Met tons. . 4,597,894 6,412,672 6,366,497 5,603,262 4,648,077 
Domestic coke. . net tons. . 8,107,518 2,755,840 | 2,565,176 2,087,934 1,932,369 
Carbonizing equipment: 
By-product ovens in existence, end of year. 12,718 15,104 14,982 | 15,319 15,608 
Beehive ovens in existence, end of year............ ee 12,194 13,662 | 17,708 20,458 17,551 
By-product ovens under construction, end of year....... 259 562 706 398 1,075 
Cost of coal charged, oven-coke plants average per ton... ... $3.74 $8.52 | $8.67 $8.94 $9.23 
Prices of coke: 
Average realization on oven coke sold (merchant sales): | 
Furnace coke cae bir $4.34 $14.09 | $14.31 $15.64 $16.29 
Foundry coke... $8.47 $19.72 $20.05 $22.19 $22.49 
Other industrial coke (including water gas). $6.08 $13.74 $14.10 | $14.44 $14.10 
| Pera $6.53 $13.50 $13.60 | $14.45 $14.75 
Yield of by-products per ton of coal charged: | 
_ Saprepene tee ecdihietipeert nai .. gal. .| 8.67 | 7.81 | 7.79 | 7.78 7.74 
Ammonium sulphate or nace Por eT 21.84 | 20.08 | 19.89 | 19.82 19.92 
Crude light oil... ... ne a 2.86 | 2.77 2.81 | 2.83 2.79 
Surplus gas sold or used. ...Mcu ft. . 6.66 | 6.35 6.36 | 6.38 6.35 
Average gross receipts for by- products, per ton of coke | 
produced: | 
Tar sold and used... ... $0.502 $0.722 $0.691 | $0.757 $0.774 
Ammonia and its compounds. . $0.326 $0.558 $0.468 $0.501 $0.556 
Crude light oil and its deriviatives (including 
naphthalene)... . . Sie he $0.435 $0.673 $0.871 $1.179 | $1.149 
Surplus gas sold or used....................... $1.483 $2.015 $1.977 $1.921 | $1.921 
Total coal-chemical materials ( including breeze) . $2.974 $4.447 $4.508 $4.927 | $4.98 





ernment control in 1952 and only minor changes occur- 
red. The Office of Price Stabilization issued amend- 
ment 13 to SR 13 on November 21, 1952, which allowed 
an increase of 3.75 per cent in the ceiling prices of coke 
and coal-chemical products. This order permitted pro- 
ducers to spread the 3.75 per cent increase among their 
various products, subject to a maximum limit of 10 
per cent increase on any one ceiling price. The order 
also contained a provision requiring that the gross 
amount of relief granted be apportioned by each pro- 
ducer between coke and coal chemicals in the same 
proportion in which these products provided sales 
revenue in the twelve-month period ending April 30, 
1952. Although some of the producing companies in- 
creased prices on some of their products following is- 
suance of this order, there was no general price ad- 
vance of an industry-wide basis and averages for the 
year were not affected. 


PRODUCTION OF COKE 


The average daily production rate of by-product coke 
in 1952 was 175,000 tons; the average daily production 
from beehive production was 12,000 tons. Leading 
states in the production of by-product coke in the order 
of their importance were Pennsylvania, Ohio, Indiana, 
Alabama and New York. Combined, these states pro- 
duced about 42,405,000 tons or 66.5 per cent of the na- 
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tional production of by-product coke. This compares 
with 68.2 per cent for the year 1950. The leading pro- 
ducer of beehive coke was Pennsylvania, with 3,750,606 
tons or 85.2 per cent of the total beehive production. In 
1951 Pennsylvania produced 6,396,480 tons of beehive 
coke. Of all the coke produced, Pennsylvania was the 
leading producer with a total of 18,851,304 tons of the 
total of 68,254,109 tons or 27.7 per cent. This is a slight 
reduction over the 29.8 per cent share which Pennsyl- 
vania had in 1951. 


NUMBER AND CAPACITY OF OVENS 


At the end of 1952, there were a total 15,608 by- 
product ovens in existence with a total annual capacity 
at the end of the year of 76,428 net tons. This is a very 
slight increase over the 15,319 by-product ovens at the 
end of 1951 which had an annual capacity of 74,228,400 
tons. The largest increase in ovens occurred in Penn- 
sylvania where 251 new ovens with an annual capacity 
of 1,357,400 tons were completed. The next largest was 
in Alabama where 125 by-product ovens with an annual 
coke capacity of 645,300 tons were completed. New 
York had the most ovens abandoned during the year 
with 218, and Maryland was next with 120. The 17,551 
beehive ovens with an annual capacity of 12,004,800 
tons was an appreciable reduction from the 20,458 bee- 
hive ovens with an annual capacity of 13,858,900 tons 
in existence at the end of 1951. There were 480 beehive 
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TABLE I! 


Salient Statistics of the Coke Industry in the United States in 1952 














By-product Beehive ovens Total 
Coke produced — At merchant plants. . . .. Net tons. . 11,721,209 i i 
At furnace — .. Met tons. . 52,128,906 1 1 
» ee +, SIE net tons. . 63,850,115 4,403,994 68,254,109 
Screenings or breeze produced. . net tons. . 4,639,369 64,261 4,703,630 
Coal charged into ovens. net tons 90,909,495 6,911,647 97,821,142 
Average value of coal per ton... $9.23 $6.26 $9.02 
Average yield in per cent of total coal charged 
Coke. 70.2 63.72 69.77 
Breeze (at plants actually recovering). 5.10 2.74 5.04 
Ovens — In existence January 1..... 15,319 20,458 35,777 
In existence December 31. 15,608 17,551 33,159 
Dismantied during year. 658 3,235 3,893 
In course of construction December 31 aed 1,075 56 1,131 
Annual coke capacity December 31. net tons 76,428,000 12,004,800 88,432,800 
Coke used by producer — In blast furnaces net tons 39,636,150 295,669 39,931,819 
In foundries. ..... net tons _ i re ee 52,459 
To make producer gas net tons. ll ee 479,963 
To make water gas net tons ee 953,534 
For other purposes. . net tons 358,489 4,011 362,500 
Coke sold — To financially affiliated companies - 
For blast furnace use net tons 9,348,611 1,358,180 10,706,791 
For foundry use............. net tons ee A) de cicew naan e 55,034 
For manufacture of water gas net tons ne \): sseunptnkwd 602,891 
For other purposes. . net tons 185,282 185,282 
To other consumers — 
For blast furnace use. net tons 5,452,898 2,091,239 7,544,137 
For foundry use.............. net tons. . 2,804,592 130,361 2,994,953 
For manufacture of water gas. . net tons 278,820 131,765 410,585 
For other industrial use net tons. . 1,285,549 367,773 1,653,322 
For domestic use..... net tons 1,916,609 15,760 1,932,369 
Disposal of screenings or breeze 
Used by producer — For steam. net tons 2,894,374 5,094 2,899,468 
To make producer or water gas net tons Pn >. «eexeheen@aa 71,682 
For other purposes. net tons 760,473 13 760,486 
Sold. net tons 1,131.858 62,293 1,194,151 
Average receipts per ton sold ( merchant sales) 
Furnace coke. ea aaavies ataues $16.29 $14.36 $15.76 
Foundry coke. . FS Fe ant Sak Pee oe ee eee $22.49 $15.42 $22.18 
Water-gas coke. RES Fah APNE SB) A AE | $16.21 $14.70 $15.73 
Other industrial coke. $13.64 $14.46 $13.82 
Domestic coke . $14.75 $12.95 $14.74 
Screenings or breeze. $ 4.32 $ 2.65 $ 4.80 
Stocks on ae’ i 1952: | 
Furnace coke. net tons. .| 1,526,776 22,611 1,549,387 
Foundry coke. : net tons. .| 15,613 740 16,353 
Domestic and other coke. net tons. .| 334,876 1,041 335,917 
Screenings or breeze. . net tons. .| 754,167 2,526 756,693 
Exports. . net tons. . | i i 792,072 
Imports. . hE te Ce Ee arc e en ee ee net tons. .| 1 1 312,519 
Indicated consumption eee oa , oat net tons. . | 1 1 67,355,871 
By-products produced — Tar... gal. . 703,889,653 703,889,653 
Ammonium sulphate or equivalent re |e 1,781 ,301,348 1,781,301 ,348 
Gas. . Meu ft. | 922,631,185 922,631,185 
Burned in coking process. per cent. . OME City ead das 35.80 
Surplus sold or used per cent. . 62.47 62.47 
Wasted. per cent. . 1.73 1.73 
Crude light oil. Leal a Se Ue 249,283,837 249,283,837 
Yield of by-products per ton of coal 
Tar. ai ad , ee SL 7.74 7.74 
Ammonium sulphate or ‘equivalent. 5 igs dani ede nee Ib.. 19.92 19.92 
Gas. Re ate ae , M cu ft 10.15 10.15 
Crude light ” ee ..... gal 2.79 schehin 2.79 
Coal used per ton of coke Mt J tons. . 1.42 1.57 1.43 
Value of coke at ovens __. $925,300,448 $61,282,146 $986,582,594 
Value of screenings or breeze. $18,500,418 $135,874 $18,636,292 
Value of by-products sold — Tar sold_ , $37,803,630 $37,803,630 
Used by producer. , $11,215,852 $11,215,8524 
Ammonia (sulphate and liquor) $35,523,713 $35,523,713 
Gas (surplus) ; $122,982,113 $122,982,113 
Crude light oil and derivatives. . $68,478,169 $68,478,169 
Other coal-chemical materials@) . $24,453,136 $24,453,136 
Total value of coke and breeze produced and coal-chemical 
materials sold@). . . : So $1,244,257,479 $61,418,020 $1,305,675,499(6 


1) Not separately recorded. 
(3) Includes value of tar used by producer, ~ coke and breeze produced. 
4) Estimated from value and gallons used in table. 


2) Naphthalene, tar derivatives, and miscellaneous coal-chemical materials. 


©) Values given here do not check with MMS report of $1,244,257,479 which total is less than sum of individual components. 
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ovens rebuilt in 1951. Of these, 300 were rebuilt in 
Pennsylvania and 100 in Virginia. There were 56 ovens 
under construction at the end of the year. About 3,235 
ovens in Pennsylvania were reported idle and not ex- 
pected to resume production. 

The big coke oven building program was still under 
way, and since it was thrown behind by strikes, it had 
not quite kept up with demand, and this was reflected 
in the 1,075 new ovens with an annual coke capacity of 
5,983,600 net tons under construction as the year ended. 
This also showed up in the exports and imports of coke. 
Exports of coke dropped from 1,026,730 tons in 1951 to 
792,072 tons in 1952. Imports, on the other hand, in- 
creased from 161,639 tons in 1951 to 312,519 tons in 
1952. Thus exports exceeded imports for the second 
straight vear. 


COAL CHARGED INTO COKE OVENS 


In 1952, 97,821,142 net tons of coal were charged into 
coke ovens. Of this, 90,909,495 tons valued at $839,300,- 
$22 or $9.23 per ton were charged into by-product 
ovens, and 6,911,647 tons worth $43,258,781 or $6.26 
per ton were charged into beehive ovens. Included in 
this figure are 206,860 tons of anthracite coal valued at 
$1,701,876 or $8.23 a ton which were charged into slot 
ovens. 

The cost of coal (1.42 tons) needed to make one ton 
of by-product coke was $13.14 in 1952 compared with 
#12.70 in 1951. Generally, the cost of coal (1.57 tons) 
required to make one ton beehive coke was $9.82 a ton 
in 1952, compared with $9.56 a ton in 1951. The per- 
centage of washed coal increased, and of the 90,909,495 
tons of coal which were charged into by-product ovens, 
49,406,131 tons were washed compared with 51,053,742 
tons washed in 1951. The slight drop in actual tonnage 
of washed coal was due to the overall drop in coke pro- 
duction. The percentage of washed coal went up to 54.3 
per cent compared with 49.9 per cent in 1951. At the 
beehive ovens, 2,377,425 tons were washed of the 6,911,- 
647 tons charged, or 34.4 per cent compared with 17.5 
per cent in 1951. The ratio here practically doubled. 
The leading states in the mining of coking coal in the 
order of importance are West Virginia, Pennsylvania, 
Kentucky, and Alabama. Of the 91,199,841 tons which 
were produced for 51 product ovens, West Virginia 
produced 32,537,084 tons, Pennsylvania produced 30,- 
110,435 tons, Kentucky produced 12,171,788 tons, and 
\labama produced 7,521,119 tons. 


COKE PRODUCED AND SOLD 
OR USED BY PRODUCERS 


Blast furnaces used a total of 57,969,044 tons or 86.1 
per cent of the 67,355,871 tons of coke used. This is 
appreciably less than the 66,623,205 tons used in 1951. 
Drop in usage was due to the steel strike. In spite of 
this drop, the percentage used in blast furnaces rose 
from 85.3 to 86.1 per cent. The coke used per net ton of 
pig iron and ferro alloys dropped from 1,870.7 to 1,865.4 
pounds of coking coal per net ton. Since the vield of 
coke from coal was 69.8 per cent, 2,672.5 pounds of 
coking coal were used per net ton of pig iron and ferro 
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alloys. Total sales of by-product and beehive coke to 
other than affiliated companies for blast furnace use 
was 7,544,137 tons. Coke sold for domestic use totaled 
1,932,369 tons, down appreciably from the 2,087,934 
tons which were sold for domestic use in 1951. 


STOCKS OF COKES AND COKING COAL 


According to the reports of by-product coke plants 
as of January 1, 1953, stocks of furnace and foundry 
coke totaled 1,542,389 tons; domestic and other coke 
totaled 334,876 tons for an overall total of 1,877,265 
tons at by-product coke. Stocks at beehive coke plants 
totaled 24,392 tons overall. Thus, stocks of all coke on 
hand totaled 1,901,657 tons compared with 1,482,972 
tons at the end of 1951 or an increase of 29 per cent. 
Stock of coke breeze at by-product plants totaled 754,- 
167 tons and at beehive coke plants totaled 2,526 tons. 
This is less than 831,718 tons on hand at the end of the 
previous year. Stocks of coal remained generally uni- 
form throughout the year. Inventory of bituminous 
coal at oven coke plants started at 14,827,371 tons in 
January rose to a peak of 16,894,290 tons in June and 
at the end of the year dropped slightly to 14,429,783 
tons. Inventory of anthracite at oven coke plants at the 
end of the vear totaled 54,720 tons. 


GROSS VALUE AND YIELD OF BY-PRODUCTS 


The gross value of the by-products sold in 1951, ex- 
clusive of the value of the tar used by the producer, and 
exclusive of the value of the coke breeze produced; but 
including the value of the surplus gas sold was $289,- 
240,761 or 29.3 per cent of $986,582,594, the gross value 
of all the by-product and beehive coke produced. Aver- 
age value of coke breeze and coal-chemical materials 
was $19.47 per ton of by-product coke produced, con- 
sisting of $14.49 for the coke and $4.98 for the coal- 
chemical materials and breeze. The cost of coal per ton 
of by-product coke was $13.14. The cost of coal per ton 
of beehive coke was $9.82 and the value of beehive 
coke was $13.92 per ton. The average yield of the pri- 
mary coke by-products was about the same in 1952 as 
in 1951. In 1952, the average yield of tar decreased 
from 7.78 to 7.74 gal per ton of coal; ammonium sul- 
phate or equivalent increased from 19.82 to 19.92 Ib 
per ton, crude light oil decreased from 2.83 to 2.79 gal 
per ton, and the average yield for gas decreased from 
10.29 to 10.15 M-cu ft per ton. 


DISTRIBUTION OF OVEN AND BEEHIVE COKE 


The quantity of coke distributed in 1952 decreased 
14 per cent from the record movement of 1951. Work 
stoppages in the steel industry, when nearly all of the 
blast furnaces in the United States were banked, vir- 
tually stopped the flow of coke to the furnace and cur- 
tailed shipments to foundries and other industrial 
plants. Coke distributed by coke plant operators in 
1952 totaled 67,307,141 tons compared with 78,937,869 
tons in 1951. As a consequence, deliveries to blast fur- 
naces decreased 14 per cent from the 1951 figure, ship- 
ments to foundries dropped 18 per cent, and the quan- 
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TABLE Ill 
Summary of Coke-Oven operations in the United States in 1952, by States 





























Oven coke 
| Yield | 
Ovens in | Coal | of coke | Coke Value of coke at ovens 
State — existence | charged | from coal | produced 
p | Dec. 31 | (net tons) ' (per cent) | (net tons) Total Per ton 
Alabama. 7 1,383 8,269,788 69.07 5, 712, 102 $66,887,735 $11.71 
California. rie 1 135 995,659 61.27 610,080 i i 
ee 1 266 1,210,678 67.41 816,140 i 1) 
See ae 8 910 | 4,720,529 71.83 3,390,773 57,959,512 17.09 
Indiana. .... oe 5 1,960 | 10,612,392 71.72 7,611,030 139,053,346 18.27 
dre pes eaava os 1 | 496 3,440,998 72.39 2,490,859 i i 
Massachusetts.............................. 1 | 204 | 1,501,547 | 70.30 1,055,529 i 
Michigan....... 4 621 | 3,859,733 74.17 2,862,873 44,721,081 15.62 
ee oe ae 3 212 | 1,197,742 | 72.51 868,523 14,614,548 16.83 
New oe: Fedde. dud Gece Gas awe Swe ec ea  ae 341 | 2,041,129 | 72.13 1,472,245 i i 
New York. Lab aerrak eines ; 7 | 973 | 6,254,964 69.43 4,342,583 65,232,116 15.02 
Ohio. hibcliws Waskaaa went us 4k cla eee 15 | 2,411 | 13,752,696 70.09 9,638,904 131,405,472 13.63 
Pennsylvania. ieeueens pwentenes | 14 3,800 21,956,852 | 68.77 15,100,638 196,491,704 13.01 
RRR IRSeRe SE mei: J. 44 | 346,895 | 73.31 254.319 i 
Satins be ncen cha akenadsn 2 | 125 | 900,539 72.42 652,179 
Utah. ; Mane 2 308 1,778,169 63.31 1,125,729 1 
West Virginia... . 5 | 768 5,302,280 | 71.63 3,798,215 44,519,412 11.72 
Connecticut, Kentucky, ‘Missouri | 
Rhode Island, and Wisconsin. » 1 551 | etpeoid 73.99 2,047,274 34,523,271 16.86 
Undistributed . a aahiive vee bee “epee Si fol Steer ata? MC chung Sadar? MRIS? Conk ada Pa 129,892,251 15.32 
Total 1952... ee ee ee 15,608 90, 909, 495 70.23 63, 850,115 925,300,448 14.49 
At merchant plants at aie ale svat and ee 2, 781 16, 6,225, 788 72.24 "1 721 ,209 196,983,761 | 16.81 
At furnace plants. oul 57 12,827 74,683,707 69.80 52,128,S06 728,316,687 13.97 
Total 1951 Midna cneces 84 15,319 102,267,417 70.39 71,987,172 | 1,017,065,551 | 14.13 
Beehive coke Total 
Ovens | Yield | Value of coke 
: Coal Coke ven Coke Value 
State omy charged Fabel | produced == wes produced of coke 
Dec. 31 | (net tons) | (per cent) (net tons) Total Per ton (net tons) at ovens 
Alabama. . et es ; 5,712,102 $66,887,735 
| Sey eee ns , — 610,080 i 
Colorado... 20 935 64.00 600 1 1 816,740 a 
Illinois. . ; am ues 8 een 3,390,773 57,959,512 
Indiana... LS 7,611,030 139,053,346 
Maryland... 2,490,859 i 
Massachusetts 1,055,529 i 
Michigan pa 2,862,873 44,721,081 
Minnesota ae 868,523 14,614,548 
New Jersey. no 1,472,245 T 
New York aa 4,342,583 65,232,116 
Ohio...... as 7 9,638,904 131,405,472 
Pennsylvania 14,589 5,811,523 64.54 3,750,606 naeeeee $13.71 18,851,304 247,909,650 
Tennessee. Ue iicuvateos feaaca: a aeacah ea 254,319 a 
Texas. . Ses) sua eckesae., I eaes pen eee 652,179 i 
Utah. . 797 151,279 56.26 | 85,111 i C 1,210,840 
Virginia. 848 342,454 59.08 202,328 3,068,379 15.17 202,328 3,068,379 
West Virginia... _.. 1,012 468,862 60.56 283,942 4,135,770 14.57 4,082,157 48,655,182 
Connecticut, Kentucky, 
Missouri, Rhode Island, 
and Wisconsin. nt 195 136,594 | 59.60 | 81,407 C (7) 2,128,681 i 
Undistributed. . . . veld seiateh E -oengus @ eaweaad 2,660,051 | a eee 167,075,573 
Total 1952... 17,551 6,911,647 63.72 4,403,994 61,282,146 13.92 68,254,109 986,582,594 
Total 1951. 20,458 11,418,465 | 64.31 7,343,530 102,408,135 13.95 79,330,702 1,119,473,686 


1) Included with “Undistributed” to avoid disclosure of individual company operations. 


tity destined to industrial plants (other industrial) fell 
17 per cent. Although the decline in quantity shipped 
to the domestic trade (residential heating) in 1952 was 
not as large as for each of the industrial categories, it 
was significant that even in a year when consumption 
for metallurgical purposes was affected by strikes, the 
domestic trade could not maintain the 1951 consump- 


tion rate. The demand for coke used in the manufac- 
ture of producer gas and water gas declined in 1952 for 
the fourth consecutive year due to the greater use of 
fuel oil and natural gas. The quantity so used (2,446,- 
973 tons) was just about half of the 1948 total. This 
decline may be attributed to the substitution by gas 
utilities of natural gas for manufactured gas and the 
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displacement of coke by natural gas at a number of 


synthetic ammonia plants. 


An analysis of the disposal pattern according to prin- 
cipal end-uses for 1952 showed that nearly four-fifths 
of all coke and breeze distributed was used for smelt- 


creased steadily since that time and the total quantity 


destined to furnaces in 1952 was nearly double the ton- 


ing iron ore in blast furnaces. There has been a decided 
shift in the use of coke in the United States since 1936. 
In that year, 20 per cent was distributed to the domes- 


tic trade (residential heating) , while blast furnaces re- 
quired only 61 per cent and all other industrial uses 
consumed 12 per cent. Blast furnace requirements in- 


TABLE IV 


CONSUMPTION BY STATES 


Coal-Chemical Materials Obtained from Coke-Oven Operations in the United States in 19520 
(Exclusive of breeze) 


Product 


Tar. ; 

Tar derivatives: 
Creosote oil, distillate as such. . 
Creosote oil, in coal-tar solution 
Crude chemical oil 
Phenol ad 
Pitch of tar:(2 


Other tar derivatives( 


Ammonia: 
SulfateG 
Liquor (NH, content) 


Total 
Sulfate equivalent of all forms 
NH, equivalent of all forms. . 


Gas: 
Used under boilers, etc... . . 
Used in steel or allied plants 
Distributed through city mains 
Sold for industrial use 


Total. 
Crude light oil 


Light oil derivatives: 

Benzol: 
Specification grades (1°, 2°, and 90 per cent) 
Other industrial grades 
Motor grade 

Toluol (all grades) 

Xylol (all grades) oi 

Solvent naphtha (crude and refined) 

Other light oil products 


Total 
Intermediate light oil 
Naphthalene (crude): 
Solidifying at less than 74 C 
Solidifying at 74 and less than 79 C 
Pyridine: 
Crude bases (dry basis) 
Refined (2°) 
Picolines 
Sodium phenolate 
Sulfur 
Other coal-chemical materials(s 


Value of all coal-chemical materials sold 


1) Includes products of tar distillation conducted by coke-oven operators under same corporate name. 


gal 


gal 
gal 
gal 
Ib 


net tons. . 


net tons 
net tons 


Ib 


Ib. .| 


‘tb || 


Ib 


gal 
Ib 


gal. . 
+. 


Produced 


703,889,653 


33,604,537 
5,817,810 
20,403,933 


7,681,341 


468,050 
14,769 


263,536 | 


1,604,824,708 


1,781,301,348 
445,325,337 


922,631,185 
(©)249,283.837 


150,242,163 | 


4,872,164 


30,522,451 
8,093,761 
4,681,057 
6,188,990 

204,600,586 
746,951 


46,979,403 
59,924,103 


419,531 
1,242,184 
618,757 
2,257,163 
8,189,100 


44,119,160 | 


5) 922,631,185 | 


Quantity 


377,147,738 


33,309,079 
5,533,459 
20,460,094 
5,834,187 


3,414 
14,668 
25,576 


| 


1,605,092,441 
39,451,490 


| 1:762,898,401 


|___ 440,724,600 


45,479,955 
367,510,295 
120,172,674 

43,195,440 


576,358,364 


_14,654,903 _| 


147,819, 
5,038,680 


~) 


199,801,721 
750,693 


47,306,112 
49,151,700 


422,777 
1,221,294 
687,986 
2,235,173 
8,147,100 


Sales 


Total 
$ 37,803,630 
5,979,715 
864,880 
5,732,353 
866,623 








| 
35,523,713 | 


5,939,637 | 
65,939,749 | 
44,295,161 
6,807,566 | 

122,982,113 | 
3,258,449 | 
| 


65,219,720 
142.540 


1,831,714 
3,129,943 


783,238 | 
1,194,544 
237,205 
564,040 
108,357 
212,498 


$289,240,761 





Value 


Average 
$0.100 


0.180 
0.156 
0.280 
0.149 


0.131 
0.179 
0.369 
0.158 


nage shipped in 1936. On the other hand, shipments of 
domestic coke in 1952 were less than one-fifth of the 
total distributed in 1936. 


Coke is a special form of fuel used in numerous in- 
dustrial applications and consequently has widespread 
geographic distribution. All states, as well as the Dis- 


On hand 
Dec. 31 


31,145,404 


1,347,029 
145,498 
403,920 
151,520 


5,415 


241 
835 


21,886,458 


3,990,324 


5,138,866 
144,622 


917,544 
572,476 
330,705 
340,157 
7,444,370 
56,401 


2,465,380 
31,137,193 


115,954 
32,169 
38,263 

811,444 

1,786,000 


(2) Soft pitch-water softening point less 


than 110 F; medium pitch-water softening point 110 to 160 F; hard pitch-water softening point above 160 F. (3) Cresols, cresylic acid, fuel oil, 
pitch coke, road tar, tar paint, and topped, or refined, tar. 
sold by two producers but is not included. () Includes gas used for heating ovens and gas wasted. () 237,312,046 gallons refined by coke-oven 
operators to make derived products shown. (@) Included with “Other light oil products” to avoid disclosure of individual company operations. 


s) Ammonium thiocyanate and secondary oil. 
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4) A small amount of sulfate from purchased synthetic ammonia was produced and 
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trict of Columbia, used some coke in 1952 and ship- 
ments were made to a number of foreign countries. 
However, as 86 per cent of all coke (exclusive of breeze) 
consumed in the United States was used for smelting 
iron ore, states with blast furnace installations were 
the largest consumers. Pennsylvania, the principal pig 
iron producing state, led in coke consumption and 
utilized 26 per cent of the coke and 23 per cent of the 
breeze in the United States. Ohio retained second place 
with 19 per cent, followed by Indiana with 9 per cent, 
Illinois 8 per cent; and Alabama and New York, 7 per 
cent each. These six states consumed 76 per cent of the 
coke and 66 per cent of the breeze in the United States. 

Blast furnace coke was used in 18 states in 1952 
with Pennsylvania and Ohio together consuming al- 
most half of the United States total. The other rank- 
ing consumers were Indiana, Illinois, Alabama and 
New York which combined used 33 per cent. Foundry 
coke was used in all but two states in 1952. Michigan, 
the center of the automotive industry in the United 
States, was the leading consumer followed by Ohio, 
Illinois, and Pennsylvania. These four states consumed 
almost half of the total used in foundry cupolas in the 
United States. 

Coke was used in the manufacture of producer gas 
in eight states in 1952, and in 20 states for water-gas 
manufacture. There has been a marked change in the 
consumption pattern of water-gas coke. In 1948, when 
nearly 4,000,000 tons were used in the United States 
for this purpose, New York alone used nearly one- 
fourth of the total. The increased supply of natural 
gas curtailed the use of coke for making water gas in 
this state and it dropped behind West Virginia, Vir- 
ginia, and Ohio in 1952. In the latter states, nearly all 
water gas was used for chemical synthesis. This market 
is expected to decline further in the next several years 
as most of the companies that used coke in 1952 as a 
starting raw material for making synthesis gas were 
converting their facilities for the use of natural gas at 
the end of the year. 

Coke classified as “other industrial” was distributed 
to each state as well as the District of Columbia in 
1952. Pennsylvania, Ohio, New York and Michigan 
were the leading consumers and used 49 per cent of the 
coke so classified. Coke for residential heating (domes- 
tic use) was used in all but 11 states and the District 
of Columbia in 1952. Massachusetts was the leading 
state in consumption of “domestic” coke followed by 
New Jersey, Michigan, and New York, which together 
consumed about three-fifths of the national consump- 
tion. 


BREEZE 


The term “breeze” is used in the coke industry to 
designate the smaller pieces of coke which result from 
screening the major sizes. Breeze of course, has a lower 
value per ton than the larger sizes and its movement 
is generally more restricted. About 85 per cent is con- 
sumed near the producing sites. As very few beehive 
plants have screening facilities, oven coke plants pro- 
duced about 99 per cent of the total breeze distributed 
in 1952. Pennsylvania, Ohio, Indiana, and New York, 
in that order, were the leading consumers in 1952, and 
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used 54 per cent of the total distributed. Although a 
breakdown on the end-use for breeze in each state is 
not available, data compiled from the annual reports 
showed that 65 per cent was used for steam raising, 
34 per cent for other industrial purposes, and 1 per cent 
for making producer gas. A market for breeze that has 
increased in the past several years is in the electro- 
chemical industry, particularly in the manufacture of 
elemental phosphorus. This use for breeze accounted 
for the substantial tonnages consumed in Nevada, 
Florida, and Tennessee in 1952. Production of the coke 
breeze in the United States in 1952 totaled 4,639,369 
tons compared with 5,125,834 tons in 1951. Production 
of breeze at beehive plants in 1952 totaled 64,261 net 
tons. 


EFFECT OF NATURAL GAS 


Marketed production of natural gas in the United 
States in 1952 was 8,003,309,000,000 cu ft, an increase 
of 545,950,000,000 cu ft from 1951. This increase is 
smaller than that reported in 1950 or 1951. Texas, 
Louisiana, and New Mexico, again in 1952 accounted 
for the major gains. Production declined in the Appa- 
lachian area in California. 

The gross addition of natural gas to underground 
storage of 398,593,000,000 cu ft in 1952 was larger than 
in any previous year. The rate of increase, however, 
was less than in former years. The net increase of gas 
in underground storage during 1952 was 166,536,000,000 
cu ft. 

Natural gas was consumed in 41 states and the Dis- 
trict of Columbia. In each, with the exception of North 
Dakota and Wyoming, there was an increase in con 
sumption over 1951. Illinois showed the largest in- 
crease. Connecticut received natural gas for the first 
time in 1952. Total consumption in the United States 
was 7,613,478,000,000 cu ft. The quantities used by 
various classes of consumers in 1952, and the per cent 
change compared with 1951 are as follows: residential, 
1,621,966,000,000 cu ft or +10 per cent; commercial, 
515,669 ,000,000 or +-11 per cent; field, 1,483,754,000,000 
cu ft or +3 per cent; petroleum refineries 536,402,000.- 
000 cu ft or 0 per cent; other industrial, 3,623,690,000,- 
000 cu ft or +9 per cent. 

The average value of natural gas at the wellhead in 
1952 was 7.8 cents per thousand cu ft. This was an in- 
crease of 0.5 cents per thousand cu ft in 1952 com- 
pared with 0.8 cents in 1951. In Texas and Louisiana, 
however, the increase in average value was larger in 
1952 than in 1951. 

The average value at point of consumption for the 
United States in 1952 was 33.2 cents per thousand cu 
ft, 3.4 cents higher than in 1951. 

Natural gas was imported into the United States 
for the first time since 1939. Interstate shipments and 
exports of United States natural gas increased 17 per 
cent. The increase in interstate shipments in 1952 near- 
ly equaled the increase in marketed production. 

The number of residential consumers climbed 1,100, 
000 to 22,600,000. The number of commercial consum 
ers increased 200,000 to 1,900,000. Included in the num- 
ber of consumers are 4,500,000 residential and 300,000 
commercial consumers of mixed gas. 
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By F. H. WICKLINE, Electrical Engineer, National Tube Div., United States Steel Corp., Pittsburgh, Pa. 


SPEED REGULATION 
FOR TANDEM TUBE MILL DRIVES 


.... successful operation of this mill has 
shown that electronic control can be suc- 


cessfully used under the tough operating 





conditions of the steel industry .... 


A IN the manufacture of seamless steel pipe, the proc- 
ess known as “stretch reduction” offers certain eco- 
nomic advantages. By this process the number of sizes 
of shells from the rolling mill is considerably reduced, 
making it possible to operate the piercing and rolling 
mills for long periods of time on one size of product, 
thereby avoiding time-consuming changes in mill set 
up. 

For example, the No. 4 Seamless Mill recently in- 
stalled at the Lorain Works of National Tube Com- 
pany incorporates the use of a 12-stand stretch-reduc- 
ing mill producing pipe ranging in size from 2% to 
$lo-in. outside diameter from a common shell size of 
approximately 5-in. outside diameter. This mill has the 
capability of producing pipe up to 41%-in. outside dia- 
meter by using it as a sinking-sizing mill; however, 
this is rarely done inasmuch as other facilities have 
been provided to take care of the sizes between 31 
and 415-in. outside diameter. 

At this point it is appropriate to clarify the differ- 
ence between stretch-reducing and sinking-sizing. A 
sinking-sizing operation incorporates little, if any, ten- 
sion between stands and generally limits the amount 
of diameter reduction to a maximum of 3 per cent per 
stand. Diameter reductions exceeding this tend to pro- 
duce a multi-sided inside diameter, unless tension is 
introduced between stands. The application of tension 
results in a more uniform appearance of inside surface 
in addition to a reduction of wall thickness. This wall 
reduction can be controlled within limits by controlling 
the amount of tension between stands. This operation 
then is no longer called sinking-sizing, but is known as 
stretch-reducing. 

In general, the product from a sinking-sizing oper- 
ation will have a heavier wall thickness than the in- 
going shell, while the product from a stretch-reducing 
operation may have a lighter wall thickness than the 
ingoing shell. By controlling the amount of tension be- 
tween stands of a stretch-reducing mill, it is possible 
to produce tubes of several different final wall thick- 
nesses from the same wall thickness of the ingoing shell. 

This particular advantage extends back to the pri- 
mary mills, inasmuch as billet mills may limit their 
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production to a limited range of sizes, and thus oper- 
ate for extended periods on one size of billet. 

In the production of seamless pipe by this method, 
stretch reduction takes place in a tandem mill of usu- 
ally from 12 to 16 stands, each stand having its work 
roll axis 90 degrees to the axis of the work rolls of ad- 
jacent stands. Figure 1 shows arrangement of a typ- 
ical mill. Each stand is individually driven by a d-c 
motor through bevel gearing. 

In such a mill, pipe from a reheat furnace is fed at 
as close intervals as possible into the reducing mill, 
where by having the proper groove size for successive 
stands and the proper amount of tension between 
stands, elongation and diameter reduction take place, 
with change in wall thickness as desired. 

During this operation, it is of utmost importance to 
maintain the proper speed relationships between stands 
to prevent stretching and rupture of the tube between 
stands or to prevent compression or “ballooning” be- 
tween stands. 

In maintaining proper speed relationships there are 
two separate problems to consider: first, impact or 


Figure 1 — Shop view shows 12-stand stretch reducing mill 
and the motor bases. 
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transient speed drop which occurs when the end of the 
shell first enters a given stand, and second, steady 
state speed variation which results from bus voltage 
variation, or temperature and metallurgical variations 
in the shell during the time the tube is in the mill 
stand. During the transient speed drop period when 
the tube first enters the roll, the suddenly applied 
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Figure 2 — Diagrams illustrate impact drop which occurs 
as d-c motors drive individual stands of a continuous 
mill. 


load causes the motor speed to drop, followed by speed 
recovery. 

Several earlier papers have described the theory of 
transient speed drop in d-c motors, and Figure 2, taken 
from the paper “speed transients of d-c rolling mill 
motors” by T. M. Linville and L. A. Umansky, Trans. 
AIEE, Vol. 54, 1935, pp 387-394, shows the behavior 
during the transient period. 

The impact speed drop “D,” shown in Figure 2 is the 
product of the IR drop and the ratio t,/t, where t, is 
the electrical time constant L/R, and t, is the speed 
time constant: 


@z WK? \ _ R 
“60 (ee } ‘ (=a Kaa) 


Where: R is the armature circuit resistance 
Kv is motor CEMF per RPM 
This relationship is shown graphically in Figure 3. 
This shows the impact speed drop in a given motor 
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Figure 3 — Impact speed drop is shown as a function of the 
time constant. 


to be a function of that motor’s ability to build up 
electrical torque, and of its ability to develop torque 
from its stored energy. 

Therefore, in the design of motors for driving stretch 
mills, great care must be given to keeping the value 
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of the ratio t;/t, as well as the IR drop as low as pos- 
sible. The result is in most cases a premium motor 
having a thermol capacity much greater than calcu- 
lated load requirements. Figure 4 shows how impact 
speed drop varies with size factor. 

A specific example of such a design is the 12-stand 
reducing mill recently installed by National Tube 
Company as part of the new No. 4 seamless mill at 
Lorain, Ohio. 

As previously mentioned, in this mill finished size 
pipe varying from 2%, to 3%%-in. outside diameter are 
made from a single entering size pipe of approximately 
5-in. outside diameter. The mill is comprised of twelve 
stands each having 2-high overhung rolls of 14-in. 
diameter on 141%-in. centers, with each stand being 
driven by a 200-hp low impact speed drop motor. 

These motors, operating at 600 volts d-c have a 
speed range of 850/1700 rpm. They have calculated 
values of t; and t, of 0.00923 and 0.0333 respectively 
and a calculated value of impact speed drop of 2.23 
per cent. This compares with t; and t, values of 0.0812 
and 0.00712 respectively for standard mill type motors, 
and with an impact speed drop of 6.26 per cent. 

Thermally these motors are good for approximately) 
350 hp, and are roughly 80 per cent larger physically 
than a standard motor. 

For voltage and speed regulation under steady state 
conditions, the control for these motors incorporates 

NOTE 
RPM* BASE SPEED 
f Kg* SIZE FACTOR,RATIO OF DL TO 


THAT OF NORMAL MILL MOTOR 
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very elaborate voltage and speed regulating equipment 
consisting of both electronic circuits and rotating reg- 
ulators. Since speed relationships during steady state 
conditions are of utmost importance, it is worthwhile 
to examine in some detail the control by which this 
regulation is accomplished. 

The speed regulating equipment, shown schemat- 
ically in Figure 5, consists basically of a balanced d-c 
amplifier driving the buck-boost fields of a rotating 
regulator which excites the motor fields. This circuit 
compares voltage between a sensitive tachometer gen 
erator and a voltage reference pilot generator. The 
tachometer signal is amplified by 101 AVT and fed 
into the second stage amplifier 101 BVT, which con- 
trols the grid of power amplifier tube 102 VT. 

Under balanced conditions, the grids of 102 VT and 
103 VT are at the same potential and these tubes con- 
duct equally. The differentially connected boost-buck 
fields then cancel each other resulting in zero net ex 
citation. Any deviation of tachometer voltage from 
standard causes the grid potential of 102 VT to change, 
resulting in more or less current in the bucking field 
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with a resulting net flux which will cause the motor 
field exciter to raise or lower the motor speed until the 
tachometer voltage again balances the reference vol- 
tage. 


in 101 AVT and 101 BVT which causes an increase 
or decrease in the effect of the boost field. 


variations occur during 






In actual operation, no observable speed or voltage 
the steady state period. This 
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Figure 5 — Detail 
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The bus voltage regulator shown in Figure 6 is es- 
sentially the same, except that instead of the tacho- 
meter signal causing a change in grid voltage in the 
tube supplying the boost field, a signal proportional to 
bus voltage causes the change. 

The manner in which this is accomplished brings out 
an interesting application of a magnetron tube, which 
is conventionally used as an UHF oscillator. 
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statement is based on standard recording instrument 
readings which are not sensitive enough to show ex- 
tremely fast or minute changes. 

Plans are now being made for detailed oscillographic 
studies of the mill to determine just how effective the 
equipment is in preventing minute speed or voltage 
deviations. It is hoped that a report can be given on 
this at a later date, as much data should result perti- 
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In this application, the magnetron is a kinotron 
diode whose envelope is surrounded by two magnetic 
coils, the axes of which are paralleled to the cathode 
clement. One of these, the bias coil, is excited from the 
voltage reference composed of two glow tubes. The 
second coil, which is the signal coil, is excited from the 
bus voltage. 

Since in the magnetron the number of electrons in 
motion between cathode and plate depends on the net 
ampere turns of the surrounding coils, any change in 
the bus voltage results in a change in the plate current 
of the magnetron. This causes a change in grid voltage 
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nent to tandem pipe mill motor and control applica- 
tion, as well as information pertinent to the physics 
of stretch reduction. If the resulting product is any cri- 
terion, the motors and control as applied have been 
completely justified, as continuing large tonnages of 
superior quality seamless pipe are being produced. 

Electrical equipment maintenance has been at a 
minimum with only a negligible amount of vacuum 
tube replacement. 

Mill maintenance people, who normally shy away 
from electronic gadgets, have been given a new con- 
cept of electronic control reliability, paving the way 
for wider usage. 
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Allegheny Ludlum 


By 7. 9. Ess 


- +++ @ major portion of the company’s $80,000,000 


program went into the Brackenridge and West 


Leechburg plants to further the change from 


sheet rolling to strip rolling .... 


A THE valleys of the Allegheny and Kiskiminetas 
Rivers have long been prominent in the history of the 
iron and steel industry. One of today’s important pro- 
ducers began there in 1901, when Harry E. Sheldon, 
with his father-in-law Captain Alfred Hicks, organized 
the Allegheny Steel and Iron Co., and built a plant at 
Brackenridge, Pa. Starting with one open hearth fur- 
nace, one bar mill and four sheet mills, it was reorgan- 
ized as Allegheny Steel Co., and in 1905 added a plate 
mill and steel casting shop. 

Through subsequent mergers with Interstate Steel 
Co., Reliance Tube Co., Western Tool and Forge Co., 
and West Penn Steel Co., all located nearby, the com- 
pany acquired additional facilities, as well as land for 
expansion. In 1930, with a productive capacity of 
180,000 tons annually, Allegheny acquired the Lamina- 
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WEST LEECHBURG 


tion Stamping Co., of Hartford, Conn., and moved the 
operations to Brackenridge. 

Meanwhile, at West Leechburg, 15 miles away, an- 
other company was fluorishing. Founded in 1897 as 
West Leechburg Steel and Tin Plate Co. and later re- 
named West Leechburg Steel Co., this company pro- 
duced strip steel. By 1925, this plant had open hearth 
furnaces and strip mills capable of producing 180,000 
tons of hot rolled steel and 40,000 tons of cold rolled 
steel per year. 

In 1936, the West Leechburg plant was absorbed by 
Allegheny Steel Co., which in 1938 merged with Lud- 
lum Steel Co. (organized in 1854) to form Allegheny 
Ludlum Steel Corp. 

Allegheny, from its very beginning, depended on 
specialty products rather than the more competitive 
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carbon steels. In 1902 the company pioneered the pro- 
duction of silicon-iron alloys, which became one of its 
principal products. Tool steels and die steels were also 
developed, and the company pioneered in low carbon 
stainless steels for general use. The merger with Lud- 
lum, also a pioneer and producer of specialty steels, 
resulted in the largest producer of stainless and high 
alloy steels in the world. 

Since World War II the company has spent some 
$80,000,000 in improvements and expansions with a 
view to making the company as self-contained as pos- 
sible. A major portion of this went to Brackenridge and 
West Leechburg, the plants with which this article 
deals, with the object of further converting from sheet 
rolling to strip rolling. 

Before discussing details of the equipment installed 
in these plants, it should be emphasized that all equip- 
ment is designed specifically for the production of 
highly alloyed steels. Also, plans were shaped some- 
what by the available space, and with the ideas of 
duplication of equipment, of using some parts of an 
existing mill and of eliminating certain design elements, 
such as reduction gear sets, etc., insofar as possible 
which resulted in greater power efficiency, reduced 
maintenance and lower spare parts inventory. 


STEELMAKING 


Brackenridge, the largest plant of the company, 
covers 100 acres and employs about 5500 people. Steel- 
making facilities consist of two electric furnace shops 
and an open hearth shop, rated respectively at 506,700 
and 240,000 net tons per year. 

There are 18 basic are furnaces in all, 9 in the old 
shop and 4 in the new one. Details of these units are 
given in Table I. 

All furnace roofs are of silica brick laid in straight 
rings without bond. Double faced corrugated card- 
board is used to provide an expansion allowance of 
*44 In. per sq ft of area. 

Except for the 10-ton furnaces, side walls are of basic 
brick, 13% in. thick above the sill line and 18-54 in. 
thick below the sill line. The small units are lined with 
basic brick up to the sill line and silica brick above. 

All furnaces have disconnect switches with inter- 
locks between the switches and the breakers. All oper- 
ating panels have an ammeter on each phase, watt- 
meter, watt-hour meter, breaker control switch, tap 
changing control switches, load control rheostats, elec- 
trode motor control switches and indicating lights. 
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The nine furnaces in the old shop set up a total 15- 
minute demand of 28,800 kw, while the four furnaces in 
the new shop combine in a 40,750 kw demand. 

The product of the electric furnaces covers a wide 
range of grades, including tool steels, stainless steels, 
silicon steels and some carbon steels. Hence, furnace 
practice also varies widely. The charge is, of course, 
principally scrap, with perhaps some pig iron or cast 
iron scrap should the carbon specification require it. 
Burnt lime is used as the fluxing agent. For stainless 
grades the furnaces are charged somewhat lighter than 
for carbon grades, and the flux increased somewhat. 

Both single and double slag practice is employed, 
and the slags may vary in lime-silica ratio from 1.2:1 
to 2.0: 1. 

Ferro-alloys are used as required to meet customer 
specifications. Spiegel is used as a furnace block on 
killed steels. In stainless heats, scrap and ferrochrom- 
ium are used as the source of chromium. Nickel is ob- 
tained from scrap, sinter, oxides or electrolytic nickel, 
as available. 

The modern, large furnaces produce heats of carbon 
steel in about 6 hr, tap to tap, producing about 14.5 tons 
per hr. On stainless, the heat time is about 7 hr, tap to 
tap, or about 7.9 tons per hr. Power consumption aver- 
ages 400-500 kwhr per ton of steel, depending on the 
type of product. 

Heats tapped from the electric furnaces are actually 
about 20 per cent larger than the nominal capacity of 
the furnaces. Steel is poured in a variety of flat and cor- 
rugated ingot molds. Big-end-up ingots range from 
13 x 18 in. up to 30 x 30 in., 17 x 53 in., and 23 x 42 in., 
while big-end-down ingots run 18 x 34 in., 23 x 42 in., 
and 26 x 47 in. 

The old electric furnace building is 850 ft long, with 
an 80-ft furnace aisle served by one 50/5- ton crane, 
three 25/10-ton cranes, and two 15/10-ton cranes. The 
76-ft scrap aisle contains three 25/10-ton cranes. In 
this shop, the 25-ton, 35-ton and 50-ton furnaces are 
tapped into ladles carried on cars over tracks spanning 
pouring pits. The ingot molds are placed in the pit and 
filled as the ladle in its car comes above them. The 10- 
ton furnaces are tapped into ladles carried by overhead 
crane. 

The new shop, 700 ft long, has a furnace aisle 96 ft 
wide with three 125/25/5-ton cranes, and a 96-ft scrap 
aisle served by one 110/20 ton crane and three 15-ton 
cranes. In this shop, the ladles are handled by over- 
head crane, and steel is poured into ingot molds rest- 
ing on buggies. 
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The original electric furnace shop contains nine arc furnaces ranging in nominal size from 10 to 50 tons. 


The open hearth department contains five basic fur- 
naces, varying somewhat in size and capacity. Three 
furnaces, rated at 115 tons, have hearths 37 ft long x 15 
ft 6 in., one 100-ton furnace has a 35 ft x 14 ft 6 in. 
hearth, and one 90-ton unit, a 32 ft 6 in.x 13 ft 6 in. 
hearth. The bottoms of all of these furnaces consist of 
21% in. of firebrick against the pan, topped by 7 in. of 
chrome brick, 5 in. of rammed subhearth and 10 in. of 
magnesite. Backwalls are straight and built of basic 
brick. Furnace roofs are of 12-in. silica brick, with 15-in. 
ribs. 

The furnaces are fired entirely with natural gas, which 
is introduced at low pressure through a 4-in. pipe enter- 
ing each side wall of the port. Air for combustion is pro- 
vided for each furnace by a 12,000-cfm fan. Each fur- 
nace is equipped with recording instruments on gas 
and air flow, flue temperatures and furnace pressure. 

Open hearth furnaces are operated on cold charges 
of scrap and pig iron. The product, chiefly silicon steel, 
is for the greater part poured into 19 in. x 35 in. x 70 in. 
ingots. 

The furnaces are tapped into ladles carried on cars 
which run on tracks at right angles to the line of fur- 
naces. These tracks span pits in which the ingot molds 
are placed, and teeming is carried out in a manner simi- 
lar to that in the old electric furnace shop. 

Slag, running approximately 400 lb per ton of steel, 
is taken in thimbles to a cinder building where it is 
broken up and then removed by railroad car or truck. 


EMIL KERN M. J. GRAHAM 


Manager of Production 


Ingot molds are cleaned by scraping and then 
sprayed internally with mold wash. 

The open hearth building, about 510 ft long, is made 
up of a 74-ft charging bay with three cranes 10-25 tons 
in capacity, and an 80-ft pouring bay with three 15-ton 
cranes. The stockyard, 550 ft long x 80 ft wide, con- 
tains two 15-ton cranes, and the mold yard, with one 
10-ton crane, is 160 ft long x 67 ft wide. 

In both electric furnaces and open hearth furnaces, 
oxygen is used in the furnace baths for carbon reduc- 
tion. It is introduced at 40-100 psi pressure through an 
uninsulated 1-in. pipe. Consumption runs 300-450 cu 
ft per ton of steel. The oxygen is supplied for this use, 
as well as for maintenance purposes, by four 50,000-cu 
ft liquid oxygen converters and a 500,000 cu ft storage 
tank. 

Ingot stripping facilities consist of seven hydraulic 
pusher type units (three at the old electric furnace 
shop, three at the new shop and one more nearby) and 
two stationary strippers (one for big-end-up ingots, 
one for big-end-down) at the soaking pits. 


BLOOMING MILL 


An important unit in the modernization program is 
a new blooming-slabbing mill and some additional 
soaking pits. Ingot heating facilities now total 35 holes. 
There are 16 regenerative pits arranged in four blocks, 
each hole being 10 ft long, 4 ft 6 in. and 5 ft 9 in. wide, 


R. T. EAKIN 
Manager—Brackenridge Plant 
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Manager—Leechburg Plant 
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The new shop contains two 60-ton and two 70-ton arc furnaces. Controls for these furnaces are located in small shelters 


away from the transformer houses. 


and 7 ft 1 in. deep. Three more blocks contain 11 re- 
cuperative pits, 13 ft 3 in. long x 5 ft 9 in. wide x 11 ft 
3 in. deep, heated by burners at the top of one end wall. 
Eight circular, tangentially-fired pits, 13 ft in diameter 
and 7 ft deep, complete the furnace installation. The 
three types of pits are installed essentially in three 
parallel rows, all at right angles to the mill line. 

All pit furnaces are fired with natural gas, with fuel 
oil as a stand-by on the recuperative and circular units. 
The regenerative pits are all manually operated. The 
recuperative and circular pits are equipped with forced 
draft fans and automatic control of temperature, fuel- 
air ratio and furnace pressure. 

Heated ingots are removed from the pits by stiff leg 
pit cranes and placed in a buggy which is then moved 
by a 25-ton diesel locomotive to the blooming mill ap- 
proach tables, which extend for about 65 ft to the mill. 
The approach table operates under adjustable voltage 
control. 

The blooming mill is a 40-in. two-high reversing unit 
with closed top type housings, each post offering a 
cross-sectional area of 430 sq in. Cast alloy steel mill 
rolls, 33-38 in. in diameter, operate in 25 in. x 25-in. 
babbitted bearings. The 92-in. barrel of the usual rolls 
carries a 45-in. bullhead and passes of 13% in., 9 in., 
61 in., and $3134¢ in. Rolls with a wider bullhead are 
used when rolling wide slabs. 

The rolls are hydraulically balanced through 600-psi 
cvlinders mounted on the mill housings, and are raised 
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and lowered at speeds up to 43 fpm by two 14-in. mill 
screws of 2-in. pitch, driven by two 100-hp, 230-volt 
mill type motors operating in parallel under adjustable 
voltage control. Maximum roll lift is 5214 in. 

Two rack-operated cast steel side guards are pro- 
vided on each side of the mill, driven by four 100-hp 
mill type motors under adjustable voltage control. The 
right hand entry guard carries manipulator fingers, 
actuated by a 75-hp motor, for turning the piece on 
the table. 

The mill is driven by twin motors, each rated at 


Open hearth furnaces are tapped into ladles carried by 
cars which run over pits in which the ingot molds 
are placed. 








The newer soaking pits are equipped with automatic con- 
trol of temperature, fuel-air ratio and furnace pressure. 


3000 hp, 600 volts, 40-100 rpm, under adjustable volt- 
age control. Power is supplied to these motors from a 
motor-generator set consisting of three 1750-kw, 600- 
volt d-c generators driven at 514 rpm by a 4500-hp, 
6600-volt wound rotor induction motor controlled by 
slip regulator. The set also carries a 102,000-lb flywheel 
of laminated plate construction, 17 in. wide and 13 ft 
4 in. in diameter. 





The drive develops normal torques of 787,000 lb-ft at 
40 rpm, and 314,500 lb-ft at 100 rpm. Peaks are devel- 
oped up to 2,160,000 lb-ft. Each drive motor is con- 
nected directly to a mill roll by a 19-in. forged alloy 
steel spindle, supported by bronze segmental slippers. 

Power for the mill auxiliaries operating under ad 
justable voltage comes from two motor-generator sets, 
each consisting of five 230-volt d-c generators (two of 
100 kw, one 150 kw and one 25 kw) driven by a 550-hp, 
2300-volt, 1200-rpm synchronous motor. 

The blooming mill is designed to roll slabs 2-9 in. 
thick and up to 51 in. wide or blooms up to 1144 x 1142 
in. from ingots ranging 12 in. x 12 in. x 60 in. (2200 lb) 
to 26 in. x 57 in. x 80 in. (22,000 Ib). Slabs form ap 
proximately 95 per cent of the product. Blooms rolled 
at Brackenridge are sent to other plants of the com 
pany for further rolling. 

With rolling speeds of 400-1000 fpm, this mill aver 
ages about 150 tons per hr. Silicon steels are rolled at a 
rate of 160 tons per hr, while the rate on stainless 
grades is about 80 tons per hr. A typical reduction 
schedule for a 19 x 35-in. silicon steel ingot to a 5-in. 
slab calls for two edgig passes, six slabbing passes, 
followed by two more edging passes and a final slab 
bing pass. 

From the mill, slabs pass over tables operated under 
adjustable voltage control to a 1200-ton hydraulic 
electric shear 98 ft away. Powered by two 150-gpm, 
2500-psi pumps driven by 250-hp a-c motors, the shear 


TABLE | 
Electric Arc Furnaces 
Old shop New shop 
No. of furnaces er 2 2 2 2 1 2 2 
Year installed....... 1927—1928 1929 1935—1937 1941 1947 1949—1950 1949 
Nominal capacity, tons 10 10 25 35 50 60 70 
Shell diameter, ft-in. 11—6 11—6 15—03, 16—0 17—0 17—0 18—0 
Shell height, ft-in. 7—15% 7—154 9—0 9 8 11—7 11—9 11—9 
Shell thickness, in. % % 1 1% 1% 14 114 
How fabricated Riveted Riveted Riveted Riveted Welded Welded Welded 
How charged Door Door Door Top Top Top Top 
How tilted Hydraulic Motor Motor Motor Motor Motor Motor 
Roof thickness, in. 9 12 12 12 12 12 12 
Transformer kva 2500 3000 7500 10,000 12.000 11,500 16,000 
How cooled. . Water Water Water Water Water Water Water 
Primary voltage. . 25,000 25,000 25,000 25,000 25,000 25,000 25,000 
Secondary voltages 186 186 280 290 265 340 350 350 
135 135 215 215 243 270 312 276 
89 89 162 167 199 200 276 236 
124 124 153 160 202 202 
; 128 180 180 
160 160 








Tap changing 


Circuit breakers: 
No. per furnace 4* 4* 
Type Oil Oil 
Capacity, amp 300 300 600 
kv 35 35 34.5 







Furnace leads: 













2000 








2100 





15-min demand, kw 





1) Three tap changing breakers. 
* One oil breaker backs up all of these oil breakers. 
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1* 
Oil 


6000 6800 


2) Motor-driven tap changer in transformer tank. 
+ One oil breaker backs up both of these air breakers. 


1° 1* 1f 1t 
Oil Oil Air Air 
400 600 600 1200 600 
37 34.5 34.5 23 23 





Type Ribbon bus Ribbon bus Cable Cable Cable Cable Cable 

How cooled Air Air Air Water Water Water Water 

M cir mils per phase... 160 160 24 x 1500 9 x 1500 9 x 1500 9 x 1500 24 x 2000 
Electrode diameter, in... 12 i an 18 
Type of regulator Balanced beam Balanced beam Balanced beam Rotating Rotating Rotating Rotating 








9100—7900 8800 10,000—10,500 14,800—14,100 














is capable of cutting blooms up to 16 in. x 16 in. or slabs 
up to 54 in. x 6 in. in section. An overhead motor-oper- 
ated shear gage can be set for any desired length from 
3 ft to 18 ft. Crop ends are deflected by a hydraulically 
operated switch into double scrap buckets in a pit be- 
neath the shear. 





Beyond the shear is a kick-off and transfer, from 
which blooms or slabs not intended for direct rolling 
into strip may be removed by crane and taken to the 
conditioning and storage area. 

Blooming mill drive motors, their motor-generator 
set, auxiliaries, control boards and switchgear are 
located in a 92 ft x 135-ft motor room beside the mill. 
The rotating equipment is cooled by down-draft ven- 
tilation in a closed system with heat exchangers. Make- 
up air is supplied to the system through a 96,000 cfm 
electro-static precipitator. 


STRIP MILL 


The plant’s rolling facilities have been further ex- 
panded by the installation of a 56-in. semi-continuous 
hot strip mill, in line with the blooming mill, on the site 
of a seven-stand 36-in. mill built in 1932. The new mill 
is designed to roll carbon, silicon and high alloy steels. 
Slabs may range 12-51 in. in width, 3-9 in. in thickness, 
and 51% to 17 ft in length for reheated slabs or up to 32 
ft in length in direct rolling. Slab weights range 2000- 
14,000 Ib in weight averaging about 8000 lb. The mill 
produces strip in widths up to 51 in. down to No. 14 
gage, and up to 42 in. wide for No. 16 or 18 gage. 

Most of the silicon steel slabs are rolled direct from 
the blooming mill. Alloy slabs are taken from the 
bloomer to the conditioning yard. Powder scarfing is 
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used to condition these slab edges, and swing frame 
grinders remove defects from the surfaces. 

There are two slab heating furnaces, differing radi- 
cally in design and capacity. Both units are completely 
insulated and steel-encased and have flat, suspended 
roofs. Both are fired with natural gas, with fuel oil as a 


Many special de- 
sign features 
are incorporat- 
ed in the 40-in 
blooming mil! 
to take care of 
the require- 
ments of the 
special steels 
rolled. 


@ .i 


stand-by. Neither furnace is recuperative. The first of 
these is of conventional triple-zone design, with a 50 ft 
x 18 ft 3 in. hearth. Eight burners are located in both 
top and bottom of the heating zone, and eight more in 
the top of the soaking zone. Each firing zone is equip- 
ped with automatic control of temperature, fuel, input 
and fuel-air ratio, and furnace pressure is also auto- 
matically controlled. This furnace has a heating capac- 
ity of 35 tons per hr on stainless steels and 45 tons per 
hr on other grades. 

From the slab storage area, overhead cranes deposit 
25-ton loads upon stationary grates located at the back 
of each furnace. Two double pusher rams, each driven 
by a 75-hp mill type motor and equipped with disap- 
pearing dogs, are provided for each furnace, and act to 


The blooming mill motor room is ventilated by a closed 
recirculating system, with make-up air cleaned by a 
precipitator. 














































TABLE 





Brackenridge Strip Mill Data 


Dis- Strip Screwdown 
Work Back-up tance Motor data Roll, speed, motors 
2-high rolls rolls from rpm fpm (all 230 volt d-c) 
Stand or pre- Gear — 
4-high ceding | | ratio 
Length, Diam, Length, Diam, stand, Hp Volt- Type Min Max Min Max Min Max No. Hp Rpm 
in. in. in. in. ft-in. age rpms rpm 
56-in. Semi-continuous hot strip mill 
No. 1 Scale- 
breaker .. 2 56 26 56 2000 6600 Syn. | 257.14 3.16:1 81.5 §13 | 555 2 40 | 550 
Integral 
edger Vertical 24 a | 250 230/600 d-c 375 1050 6:1 625'175 392 1100 1 75 | 515 
Universal 
rougher... . 2 56 = 36 56 36-0 6000 600 dc 50 120 | Direct 50 (120 478 1145 1 =| 160 460 
No. 2 Scale- | 
breaker. 2 56 | 25 56... 190-4 500 + 600 | d-c 300 600 | 6.36:1 472 944,309 618 1 15 | 725 
No.1 Finisher. 4 56 24%) 56 53 14-8 (2)2000, 600 | d-c 250 500  6.24:1 47.7 954 306 612 2 75 | 515 
No. 2 Finisher 4 56 24% 56 53 18-0 \(2)2000, 600 d-c 250 500  3.91:1 64 (128 410 820 2 75 | 515 
No. 3 Finisher 4 56 24%.) 56 53 18-0 4500 600 d-c | 8 170 | Direct 85 (170 | 545 1090 2 75 | 615 
No. 4 Finisher 4 56 24% 56 53 18-0 4500, 600 d-c 110 220 | Direct 110 (220 | 705 1410 2 75 | 516 
No. 5 Finisher 4 56 6 24%. #856 53 18-0 4500, 600 | d-c 135 270 Direct 135 270 865 1730 2 75 | 515 
No.6 Finisher. 4 56 24%, 56 | 53 18-0, 3000, 600 | d-c | 150 300 | Direct 150 300 961 1922 2 75 «615 
ec’ ae ae a ae ee wise ee 
56-in. Tandem cold mill 
T ) 
Feed reel 4 20 ao \(2) 60kw 250 d-c 250 1000 275:1 91 | 363 475 | 1900 
No.1... 4 56 16% | 54 53 ... .|(2) 1250 600 d-c | 100 300 Direct 100 300 | 432 129 2 75 515 
No. 2 4 56 16% 54 53 13-0 |(2) 2000 600 d-c 135 380 Direct 135 380 583 1642 2 75 | 515 
No. 3 4 56 16%) 54 53 13-0 |(2) 2000 600 d-c 175 470 Direct 175 470 756 2030, 2 75 | 515 
No. 4 | 4 56 16% 54 53 13-0 (2) 1750 600 d-c | 200 500 Direct 200 500 864 2160 2 75 | 515 
56-in. Reversing cold mill 
| q 
Feed reel 20 100kw) 250 | d-c 200 1040 625:1 32 166 | 168 9870 
Leveler 56 8 75 250 6 d-c | 515 655 | 16.7 :1 | 33 42 69 88 
Tension reel. | 20 \(2) 500 600 d-c 250 1060 4.2F:1 59 250 
Mill 4 56 16% 54 53 (2) 1750 750 | d-e | 175 350  4.05:1 43 86 596 1192 2 75 | 615 
Tension ree! . 20 , (2) 500 600 d-c 250 1060  4.25:1 59 250 
| j 
56-in. Skin pass mill 
Feed reel 50kw 250 d-c 200 1000 13.3:1 15 Pde 
Mill 2 | 6 | ZB 250 250 «d-c 575 1150 28:1 20.5 41.0 150 300 2 15 | 725 
1 a i. . RS | 7% = «250 dec (200 © 1000 13.321 15 = 9-75 ; 
| 


push the bottom slab of the pile through a manually 
adjusted gate onto the furnace skids. 

The second furnace, designed specifically for the spe- 
cial alloys which form so much of this mill’s produc- 
tion, has a hearth 96 ft x 19 ft 3 in. and is divided into 
three heating zones, with separate exhaust ports and 
separated by curtain walls all fired top and bottom 
through the side walls. Each of the three zones is pro- 
vided with a 16,200 cfm fan for combustion air. In the 
charging zone, there are 10 burners in the bottom and 
8 in the top; the center zone has 14 burners in the bot- 
tom and 10 above; and the discharge zone has 6 burners 
below and 14 above, as well as 8 more across the top of 
the discharge end wall. 

There are essentially seven control zones on this fur- 
nace, each with automatic control of temperature, fuel 
input, and fuel-air ratio. Three furnace pressure con- 
trols are also provided. Instruments also record fuel 
input, fuel-air ratio and furnace pressure. 

This furnace will heat 75 tons per hr of stainless 
slabs, or 100 tons per hr of other grades. 
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After a heated slab is ejected from the heating fur- 
naces through action of the furnace pushers, it is car- 
ried on tables to the hot strip mill, the first unit of which 
is a two-high scalebreaker, followed by a universal two- 
high reversing roughing stand, a finishing scalebreaker 
and a continuous finishing train composed of six four- 
high stands. Table II gives detailed information on the 
various stands and drives. 

The motor driving the edging rolls is located on top 
of the universal roughing stand. 

The twin drives used on the first and second finish- 
ing stands resulted from the use of existing motors from 
the old mill. The roughing scalebreaker stand was the 
blooming mill of the old mill set-up. 

Power for the reversing rougher drive comes from 
a motor-generator set consisting of two 3000-kw, 625- 
volt, d-c generators driven by an 8250-hp, 6600-volt, 
360-rpm synchronous motor. This set formerly furn- 
ished power to the finishing train of the old mill. An- 
other unit, driven by a 1250-hp, 6600-volt, 1200-rpm 
synchronous motor, contains two 250-kw 300-volt d-c 
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This 1200-ton hydraulic-electric shear will cut blooms up 
to 16 in. square and slabs up to 54 in. x 6 in. 


generators for the one 150-kw, 250-volt generator for 
screwdown motors, and one 300-kw, 250-volt gener- 
ator for roughing mill table motors. The finishing 
scalebreaker drive receives power from a 400-kw, 600- 
volt d-c generator which, with four exciters, is driven 
by a 1250-hp, 6600-volt, 1200-rpm synchronous motor. 

The six finishing stands are served by three motor- 
generator sets, each drive motor being supplied by its 
individual generator. One set, driven at 514 rpm by a 
9900-hp, 6600-volt synchronous motor, carries two 1- 
690-kw, 600-volt generators for No. 1 finishing stand 
and two more for No. 2 stand. Stands No. 3, 4 and 5 are 
supplied from three 3500-kw, 600-volt generators driven 
by a 15,000-hp 6600-volt, 360-rpm synchronous motor 
while No. 6 stand is served by a 2400-kw generator 
driven by a 3400-hp, 514-rpm synchronous motor. 

The use of individual generators for each mill drive 
motor results in faster response to the adjustable volt- 
age control, thus reducing the chances of cobbles dur- 
ing mill schedule changes. 

The mill has no turntables, slab pusher or slab 
squeezer, as no broadside rolling is performed. Slabs 
from the blooming mill are available in the maximum 
width that can be handled on the strip mill. 

Details of mill table construction and control are 
given in Table III. The individual table roller motors 
receive power from two 250-kw, 250-volt d-c gener- 
ators which, with two 250-kw generators and a 100-kw 
unit serving coilers and pinch rolls, are driven by a 
1250-hp, 6600-volt, 1200-rpm synchronous motor. 

Provision has been made in the construction of the 
relay table for the installation of a lift-off and transfer, 
so that universal plate can be rolled if desired. 

Between each two finishing stands is a looper, actu- 
ated by torque motors through worm gearing. A special 
30-kw, 75-volt motor-generator set serves the looper 
motors, which are started and stopped automatically 
by load relays on the mill stands, or manually from the 
speed pulpit. 

In the reversing rougher, edger and both scalebreak- 
ers mill rolls are of cast steel. In the finishing train, 
work rolls are of cast iron and back-up rolls of cast 
steel. Roll neck bearings are of babbitt on No. 1 scale- 
breaker, bronze on the edger, oil film on the revers- 
ing rougher, and fabric on No. 2 scalebreaker, with the 
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four-high finishers having roller bearings on the work 
rolls and oil film on the back-up rolls. | 
All pinion stands are equipped with babbitt bear- 
ings except on No. 2 scalebreaker, which has roller 
bearings. Babbitt bearings have been applied to the 
reduction gears on No. 1 scalebreaker, and No. 1 and 
2 finishing stands. The gear sets on the vertical edger 
and No. 2 scalebreaker are equipped with roller bear- 
ings. 
Wherever two screwdown motors are applied to one 
stand, they are joined by magnetic clutches, permit- 
ting operating of the screws separately or in unison. 
Just preceding the finishing train is a rotary flying crop 
shear for cropping front or tail ends of the strip. It is 
driven by a 75-hp, 230-volt shunt motor, and control- 
led from the pulpit. Immediately following the last 
finishing stand is another flying shear with two top 
heads giving any desired cut length up to 33 ft. This 
shear is driven by a 900-hp, 600-volt, 300-rpm d-c 
shunt motor, controlled by synchronization with either 
No. 5 or No. 6 finishing station. The motor receives 
power from a 750-kw, 600-volt generator driven by an 
1100-hp 6600-volt, 900-rpm synchronous motor. 
As the strip passes through the mill, scale is removed 
by a single set of water sprays at No. 1 scalebreaker, 
and a double set at No. 2 scalebreaker. The sprays are 
controlled by solenoid operated air valves. Water 
comes from two vertical plunger pumps rated at 560- 
gpm, 1200-psi pressure, each driven by a 450-hp, 2200- 
volt induction motor. Water usage averages about 300 
gal per ton of steel rolled. 
At the reversing rougher, steam jet blowers are also ' 
installed for scale removal. ' 
Located some 192 ft beyond the end of the finishing | 
train are two down-coilers with the mandrels driven by | 
200-hp , 230-volt shunt motors, and with motor-driven 
pinch rolls and guide rolls. Coils can be formed rang- 
ing up to 550 lb per inch of width, which is larger than 
most of the hot strip coilers now in operation. 
Temperature of the steel is watched carefully dur 
ing the rolling process. Radiation pyrometers are in 
stalled after the roughing stand, just ahead of the crop 
shear, after the last finishing stand, and at the coilers. 
A thickness gage is installed at the delivery s de of 
the last finishing stand. A portable width gage is also 





The two-high universal reversing rougher is driven by a 
6000-hp motor, with a 250-hp motor on the integral 
roughing rolls. 
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TABLE Ill 
Hot Strip Mill Tables 


Table Roller diam, 
i ft-in. 

Furnace discharge 
Scale breaker approach 
Rougher rear table 
Rougher front table 
Rougher run-out 
Finisher approach 
Mill run-out 


12 and 18 
*Arranged for operation with reversing roughing mill. 


provided, which can be used wherever desired to in- 
vestigate spreading of the strip as a result of rolling 
procedure. 

The hot strip mill is lubricated by six circulating oil 
systems with full filtration and automatic control of 
pressure and temperature, and eight automatic and 
three manual grease systems. 

It is worthy of mention that the pulpits for the re- 


Roller spacing, 


**Two separate drives. 


Table length, Drive motors, 
ft-in. Number and hp 


Control 


114-0 (3) 50* 
34-0 (2) 75** 
22-0 (2) 75 + 
22-0 (2) 75 + 
34-8 (2) 75 + 

114-0 2) 75** 

208-6 (139) 3tt 


Magnetic 

Adjustable voltage 
Adjustable voltage 
Adjustable voltage 
Adjustable voltage 
Adjustable voltage 
Adjustable voltage 


tMotors in parallel. ttIndividually driven rolls. 
versing roughing mill, finishing train speed control and 
down-coilers are arranged for one man operation. 
Main drive motors, gear sets, motor generator sets, 
control equipment and switch gear for the hot mill are 
located in a motor room 430 ft long x 44 ft wide ex- 
tending along the hot mill building. This room is ven 
tilated by a recirculating system, with air being drawn 
from the room down through the rotating machines 


Finishing stands are spaced on 18 ft centers. Each drive motor receives power from its own individual generator, 


giving faster response to the adjustable voltage control. 


a yi 
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and passing through eleven air coolers and back into 
the motor room. Nineteen fans are installed in the sys- 
tem. Make-up air which runs about 15 per cent, is 
drawn in through a 100,000-cfm electro-static precipi- 
tator. 

Adjacent to the motor room is a roll shop where all 
work rolls are ground. Plans call for expansion of this 
shop, with additional grinders and lathes so that all 
hot strip rolls may be taken care of here. At present, 
some of this work is done on equipment located in the 
silicon finishing department. 

In rolling slabs down to strip, the reduction schedule 
follows a pattern of relatively light reductions with 
high rolling speeds in the roughing stand, a practice 
which improves the strip edges. Reversing mill passes 
run about 25 per cent reduction on silicon steels and 
20 per cent on alloys. In the finishing stands, reduc- 
tions are about as follows: 


Per cent reduction 


Stand 
Silicon steel Alloys 
No. 1 50 40 
No. 2 40 33 
No. 3 33 25 
No. 4 25 16 
No. 5 23 14 
No. 6 13 7 


Approximately 80 per cent of the mill’s production 
is in coil form, 20 per cent in flat lengths. About 95 per 
cent of the output goes into full finished product. 


COLD FINISHING 


To clean the hot rolled strip prior to cold reduction, 
two continuous lines are used. Alloy steels proceed to 
a combination anneal and pickle line 650 ft long. This 
unit contains two 45-ft catenary annealing furnaces 
fired by natural gas through nozzle mixing burners, 
followed by three 60-ft pickling tanks. The ends of suc- 
cessive coils are joined together by lap welding. 

The tanks are of welded steel, lined with rubber and 
acid resistant brick. Steel tank covers, also rubber 
lined, are vented by a fan which discharges into a stack. 
Each tank contains 9000 gals of acid solution, usually 
sulphuric acid followed by a mixture of nitric and hy- 
drofluoric acids. For straight chromium steels, the so- 
lutions are left at atmospheric temperature. For the 
chromium-nickel types, the first tank is kept at at- 
mospheric temperatures, the second at 165 F and the 
third at 145 F. The first tank is provided with electro- 
lytic equipment which is used only on the straight 
chromium alloys. 

The line operates in a speed range of 8-80 fpm, and 
can process about 200 tons per day. 

This unit is also used for some intermediate anneal- 
ing between successive cold reductions on alloy steels. 

A second line lying beside the other, is intended 
principally for silicon steels. It is 510 ft long and con- 
tains a shot blasting unit and three pickling tanks 
duplicating those on the alloy line. The solutions in 
these tanks range up to 15 per cent sulphuric acid, and 
are maintained at temperatures of 200 F, 180 F and 
160 F, respectively, in the three tanks. The use of shot 
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blasting prior to the acid tanks has been found to 
speed up the pickling process. 

This line operates at 250 fpm and is capable of proc- 
essing about 30,000 tons per month. It is also used to 
some extent for the first pickling of straigk. chromium 
steels. 

To obtain desired magnetic properties in silicon 
steels, continuous annealing is sometimes required be- 
tween successive cold reductions as well as after final 
cold rolling. For both of these purposes a roller hearth 
furnace, 312 ft long x 9 ft 9 in. wide, is provided. Heat- 
ed with a combination of natural gas in radiant tubes 
and electricity, this unit runs at 36-130 fpm. Produc- 
tion ranges 240-360 tons per day. Fuel consumption 
averages 1140 cu ft of gas and 20.4 kwhr per net ton of 
product. 

Under the expansion plans, the principal cold re- 
duction unit will be a 56-in. tandem mill of four-high 
stands, now under construction. Details of this mill 
are given in Table II. Work rolls are of forged steel 
and run in roller bearings. Back-up rolls, of cast steel, 
operate in oil film bearings. 

All four stands are equipped with direct twin drives, 
operating under adjustable voltage control. Power is 
supplied by two motor-generator sets, each consisting 
of one 1000-kw, two 1600 kw, one 1400-kw and one 400- 
kw generator, all of 600 volts, d-c, and one 125-kw and 
one 50-kw generator, both of 250 volts d-c, all driven by 
a 9000-hp, 6600-volt, 514-rpm synchronous motor. 
Each mill drive motor, as well as each tension reel mo- 
tor is normally connected to its individual generator 
but in case of failure of any individual piece of electrical 
equipment the mill can be operated on half power. 

Inspection of the speed cone of this mill shows a 
shape quite different from that of conventional mills. 
The speed ranges of the motors set up more of an hour- 
glass shape rather than the usual funnel shape. This 
gives greater flexibility in rolling with small overall 
reductions. It might also be noted that the pay-off 
reel has unusually high speeds, so that the mill can be 
used with only No. 3 and 4 stands in operation. 


Two coilers are installed, each capable of forming coils 
weighing up to 550 Ib per in. of width. 
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Silicon steel is cleaned in this continuous line containing 
a shot blasting unit followed by three pickling tanks 


Large rotating electrical machines on the tandem 
mill are cooled by forced up-draft. There is no recircu- 
lation. Cooling air is drawn by fans through glass filters. 

The tandem mill roll both silicon steel and alloys 
in widths of 20-50-in. and thicknesses of 0.014-0.025-in. 
It will have capacity for about 25,000 tons per month. 

The 56-in. four-high reversing cold mill, details of 
which are given in Table II, is unusual in that it is 
driven through its back-up rolls instead of through the 
work rolls. This permits the use of small work rolls, 
which for some special alloys, are reduced to 8-in. dia- 
meter. 

As usual for cold mills, work rolls are of forged steel, 
with cast steel back-up rolls. All roll necks run in roller 
bearings. 

The mill drive and both front and back tension reels 
have twin motor drives with adjustable voltage con- 
trol. Power comes from a motor-generator set made up 
of one 3000-kw, 750-volt generator, two 800-kw, 600- 
volt generators and one 100-kw, 250-volt exciter, all 
driven by one 5500-hp, 6600-volt, 360-rpm synchron- 
ous motor. 

Another unusual feature of this mill is the installa- 
tion of a roller leveler between the feed reel and the 
entry tension reel. This is used because of the special 
products rolled and the high cold reductions some- 
times performed. 

This unit is used to finish alloy strip in widths of 
18-49-14-in. and gages of 0.018-0.230-in. Monthly ca- 
pacity is about 1500-tons. The mill may also be used 
for very thin silicon steel in widths beyond those that 
can be finished at the West Leechburg plant to be 
discussed later. 

Also located in the cold finishing department is a 
56-in. two-high skin pass mill for coiled material. De- 
tails are shown in Table II. This mill affects reductions 
of 0.0005-0.002-in. on alloy coils 18-49-1%-in. wide. 
Power is supplied by a motor-generator set composed 
of four 250-volt d-c generators (one 350-kw, one 75-kw 
and two 30-kw) driven by a 600-hp, 2300-volt, 1200- 
rpm induction motor. 

This department also houses a 75-in., four-high cold 
sheet mill used on sheet lengths of alloys rolled in me- 
chanized hand mills. 
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The cold mill roll shop, under construction near the 
tandem mill, will contain one 60-in.x 18-ft roll lathe 
and one 60-in. x 18-ft roll grinder. 

Miscellaneous equipment in the cold finishing de 
partment includes the following: 

One 56-in. coil preparation line, containing pay-off 
reel, straightener shear, hand welder, side trimmer, 
inspection table and winding reel; 150-300 fpm,; 15 tons 
per hr. 

One 56-in. shearing line, including pay-off reel, two 
levelers, looper table, pinch rolls, shear, gauger table 
and piler; 25-100 fpm; 6 tons per hr. 

One 48-in. and two 36-in. slitting lines each con 
taining pay-off reel, slitter, leveler, inspection table 
and winding reel; 200-600 fpm; 6-9 tons per hr each 

One 56-in. strip grinder. 

One squaring shear. 

One stretcher leveler. 

Silicon sheets are given a final anneal in one of 39 
portable cover type annealing furnaces 58 in. high, and 
ranging 128-256-in. in length and 60-72-in. in width 
The furnaces are fired with natural gas through high 
pressure inspirating burners. Fuel consumption aver 
ages 2,580,000 Btu per net ton of sheets annealed. 

Furnace charges range from 20 tons in the smallest 
units to 40 tons in the largest. 

Furnace atmosphere is supplied by two 300-cfhr gas 
cracking machines with drawing units. 

These furnaces are also used to anneal straight 
chrome steel coils from the hot mill prior to pickling 
and cold reduction. 

For the production of sheets wider than can be rolled 
on the strip mill, and for development work with new 
alloys, a number of hand mills have been retained. 
Four mechanized pack mills, 40-in., 44-in., 48-in. and 
56-in. respectively, are used on silicon sheets. These 
mills are provided with 60-in. x 60-ft continuous pack 
furnaces, fired with natural gas. For alloy sheets there 
is one 78-in. rougher and one 40-82-in. finisher, served 
by five 90-in. x 160-in. heating furnaces fired with 
natural gas. All of these mills, as well as five cold mill 
stands, are driven by a 1600-hp induction motor with 
flywheel reduction gears. 

Another train of cold mills, consisting of nine stands 
ranging 50-78-in. in width is driven by a 1000-hp steam 
engine. 

In addition, there is the four-high 18 and 49-in. x 75 
in. sheet mill, previously mentioned, in the cold finish 
ing department. This mill is driven by a 500-hp, 230 
volt, 250-750 rpm d-c motor through a gear reduction 
of 10.44: 1, giving a roll speed of 24-72 rpm or 112-336 
fpm. This motor draws power from the general d-c 
supply system. 

This department also contains a plunger mast type 
batch pickler for silicon sheets, a batch still pickler for 
alloy sheets in which crates are moved from one tank 
to another by a remotely controlled crane, and a 90-in 
x 150-ft gas-fired normalizing furnace. 

Of historical interest is an early tandem mill lo 
cated in this department, consisting of four 50-in., four- 
high stands driven by four 250-hp, 400/1200-rpm d-c 
motors, giving a roll speed of 20-60 rpm. When this mill 
was in use, alloy sheets would pass through the four 
stands with a total reduction of only 0.002-0.003-in. 
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Hot Strip Mill Department 


Building Length, Width, 

ft ft 
Mill aisle 560 55 
Slab charging 170 53 

105 55 
Strip coiling 220 98 
Shipping. . . | 270 | 68 
Roll shops. 235 | 55 

100 57 
Slab grinding. 630 68 
Motor room 430 44 
Cinder pit 62 43 











Strip Finishing Department 


Grinding. 190 77 
Anneal and pickle 

Weld and inspect 775 74 
Rev. cold mill .° 1020 82 
Skin pass, 
Cut-to-length, 
Shipping 

| 


Shipping 940 52 


Tandem cold mill 
Mill aisle 380 74 
Motor room 380 77 


Silicon Normalizing Department 


Normalizing 580 40 
Slit and level 580 57 
Shipping 580 44 | 
| 
PLATE MILL 


Rolling facilities at Brackenridge also include a 110- 
in. sheared plate mill which is used only for the produc- 
tion of high alloy plate. Slabs for this mill range 3-6-in. 
in thickness and 24-40-in. in width, with length de- 
termined by the desired weight. Maximum weight is 
3000 Ib. The slabs are cut to the desired size by a 
powder metal torch. 

Slabs are moved to the furnace by transfer car, and 
are handled into and out of the furnaces by stiff leg 
charging cranes. They are first placed in a two-door 
preheating furnace fired with natural gas or fuel oil. 

After this preliminary heating, slabs are transferred 
to a six-door batch type furnace burning either gas or 
oil. The furnace is 43 ft long x 7 ft 4-in. wide x 6 ft high. 
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TABLE IV 
Building and Crane Data 


Cranes 


Capacity, tons 


No. Span, ft-in. 
Main hoist Aux hoist 
‘- 4 25 10 50-0 
1 60 20 50-0 
1 50 10 47-9 
1 30 5 49-4 
1 35 10 92-0 
1 15 a. 92-0 
1 15 5 61-6 
1 30 10 49-4 
1 50 10 52-0 
1 20 8 61-6 
1 | 20 aites 61-6 
1 75 te 38-0 
1 15 mes 38-0 
1 15 5 71-8 
1 15 an 68-6 
1 74 ae 76-8 
1 15 | 76-8 
1 30 5 76-8 
1 20 76-8 
1 5 46-10 
1 5 7S ie 46-10 
1 | 60 | 20 68-6 
1 60 20 71-8 
1 714 a 52-0 
1 20 15 52-0 
1 15 aes 38-8 





The mill itself is a three-high unit with roll diameters 
of 32-in. on top and bottom, and 20-in. in the middle. 
It is driven at 65 rpm by a 30-in. x 60-in. steam engine 
rated at 2200-hp. A 30-ft tilting table is installed on 
each side of the mill. Stainless steel plate is regularly 
rolled up to 72-in. wide and occasionally, 80-in. 

Auxiliary equipment in this department includes 
three annealing furnaces with water quench tanks a 
108-in. hot roller leveler, a 108-in. cold roller leveler, 
two large resquaring shears, an abrasive cut-off ma- 
chine, a circle shear, and a sand-blasting chamber. 


MISCELLANEOUS DEPARTMENTS 


An important department of the Brackenridge plant, 
and an unusual one insofar as steel plants are con- 
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This 56-in. four-high reversing cold mill is driven through 
its back-up rolls, thus permitting the use of 8-in. work 
rolls for special alloys. 


cerned, is the lamination department. Here is an army 
of presses, devoted entirely to making electrical motor 
and transformer laminations and stampings in a mul- 
titude of shapes and sizes. Also provided are many heat 
treating furnaces and a complete tool room for die pro- 
duction. Much of the equipment in this department 
has been modernized in the post-war expansion pro- 
gram. 

As might be expected from its pioneering in specialty 
steels, Allegheny Ludlum carries on extensive research. 
Overlooking the Brackenridge plant is a new, well 
equipped research center devoted principally to work 
on stainless and electrical steels. Much experimental 
work is also performed in the plants in the search for 
new products, new methods, greater economy and 
higher quality. 

Electric power for the Brackenridge plant is pur- 
chased, reduced from 132,000 volts to 25,000 volts in 
four 30,000-kva transformer banks and enters the plant 
through four principal substations. No. 1 Substation 
contains six 5000-kva, 25,000/6600-volt single phase 
units supplying the hot strip mill, three 2500-kva, 25,- 
000/6600-volt single phase units serving the 40-in. 
blooming mill and the 56-in. reversing cold mill, three 
2500-kva, 25,000/2300-volt, single phase transformers 
for the hot strip mill, six 667-kva 25,000/440-volt, 
single phase units for hot strip mill auxiliaries, and 
three 2000-kva, 25,000 /440/220-volt, three-phase units 
serving the silicon finishing department. 

At No. 2 substation, two 10,000-kva, 25,000/6600- 
volt, three-phase transformers supply the four-stand 
tandem cold mill and three 2500-kva, 25,000/2300-volt, 
single phase units serve a number of miscellaneous de- 
partments. 

The old and the new electric furnaces are supplied 
with power from two other centers, with the 25,000- 
volt power going to the transformers given in the table 
of are furnaces. 

Overall demand of the Brackenridge plant is about 
80,000-kva, with monthly consumption running about 
30,000,000 kwhr per month. 

A small amount of a-c power may be generated by 
one 1000-kw and one 1500-kw turbo-generator. Addi- 
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tional d-c power is generated by four motor-generator 
sets. 

Steam for engine drives, turbines, processing and 
heating is generated at 148-psi pressure, 350-F super 
heat in ten boilers totaling 240,000 lb pr hr. The boilers 
are fired with pulverized coal, with natural gas or fuel 
oil as stand-by. 

Plant water comes directly from the Allegheny River 
through strainers pumped by five 6400-gpm_ centri- 
fugal pumps. For special purposes, water is purchased 
from the city system. 


WEST LEECHBURG 


The West Leechburg plant occupies a 49-acre site 
and has some 2400 employees. It produces no steel, but 
contains only strip rolling and finishing equipment, 
much of which was recently installed in an overall 
rebuilding and expansion program which more than 
doubled the finishing capacity for alloy products and 
quadrupled that for silicon steels. 

Hot rolling facilities consist of two continuous hot 
strip mills, installed in 1922 and 1930. Details of both 
of these mills are given in Table V. 

The 16-in. mill reduces 3-in. slabs, 10 ft long and 
6-20-in. wide to strip 6-20-in. wide and averaging 0.14 
in. in thickness. Rolling averages about 25 tons per hr. 

Slabs are heated in two 40 ft l-in. x 12 ft 9-in. hearth 
continuous furnace, top-fired with natural gas or fuel 
oil through ten long flame combination burners. 

All roughing stands except No. 5 and 7 are equip- 
ped with bronze roll neck bearings, with compensation 
bearings in No. 5 and 7 roughers, and in all finishing 
stands. 

All roughers except No. 6 edger are driven through 
gears and line shaft by a single 2200-hp, 2300-volt a-c 
motor. The first two finishers are driven by one 1500 
hp, 2300-volt, a-c motor. The last four finishing stands 
are individually driven by 240-volt d-c motors receiv- 
ing power from two 2000-kw and one 1000-kw motor 
generator sets. Motors driving the runout table draw 
power from a 50-kw generator driven by a belt from 
the last finishing stand. 

Steel leaves the mill at speeds up to 1560 fpm and 
proceeds over the runout table to a coiler, or, for 


A wide variety of laminations and stampings for motors 
and transformers are produced at the Brackenridge 
plant. 











straight lengths, over a cooling bed on either side of 
the runout to cold run tables. 


The 12-in. mill reduces 3-in. slabs 20-ft long and 6-10- 
in. wide to strip 24-10-in. wide and averaging 0.095-in. 
in thickness. The mill rolls at a rate of approximately 
24 tons per hr. Normally, only carbon steel is rolled on 
the 12-in. mill, for the most part from slabs purchased 
on the outside. 

Heating facilities on the 12-in. mill consist of one 
side-charge, side-discharge continuous recuperative 
furnace with a hearth 30-ft 414-in. long x 21 ft 6-in. 
wide. The furnace burns natural gas or fuel oil in 14 
burners spaced across the discharge end wall. 

All roll necks of the 12-in. mill run in composition 
hearings except the three edgers, which have bronze 
bearings. These edgers are driven by 100-hp, d-c mo- 
tors, while a single 1600-hp, 2200-volt, a-c motor drives 
the other roughing stands through line shafts and gear- 


ing. 


Finishing stands are individually driven by 800-hp, 
240-volt, d-c motors which are provided with power by 
two motor-generator sets, one of 2000-kw and one of 


1000-kw. 


Material leaving the 12-in. mill at speeds up to 2160 
fpm passes through oscillating guides, forming the so- 
called “Christmas candy” shape on the apron con- 
veyors from which it is removed by a vertical coiler. 

In both mills, a repeater is installed between the 
roughing stands and the finishing train, reversing the 


Stand 


16-in. Hot strip mill 


No. 1 Edger 
No. 2 Rougher 
No. 3 Rougher 
No. 4 Edger 
No. 5 Rougher 
No. 6 Edger 
No. 7 Rougher 
No. 8 Finisher 
No. 9 Finisher 


No. 10 Finisher 


No. 11 Finisher 
No. 12 Finisher 
No. 13 Finisher 


12-in. Hot strip 


1 Rougher 


. 2 Edger 


. 3 Rougher 
. 4 Rougher 
. 5 Edger 
. 6 Rougher 
. 7 Rougher 
. 8 Edger 


1 
7 
7 
1 


9 Rougher 
0 Finisher 
1 Finisher 
2 Finisher 
3 Finisher 


. 14 Finisher 
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mill 


Roll dimensions 


Body 
length, in. 


Diameter, 


in. 


201, 
20 
20 
13 
20 
15 
20 
17 
17 
17 
17 
17 
17 


Hot Strip Mills - 


Distance from 


preceding 
stand, 
ft-in. 


15-0 
12-10 
28-3 
25-10!4 | 
30-0 ) 
8-0 
(Repeater) 
50-0 
46-1114 
18-0 
18-0 
18-0 


(Repeater) 
13-0 
10-0 
10-0 
10-0 















































at 


This 29-in. tandem cold mill is used principally for rough- 
ing down silicon and alloy steels and for finishing 
some silicon steels. 


direction of rolling. The 16-in. mill also has a transfer 
which may be used instead of the repeater. 

On both mills, descaling sprays are placed at the 
entry of stands Nos. 3, 6 and 9. Spray valves are oper- 
ated by electric thrusters. Water for both systems 
comes from one plunger type pump rated at 700-gpm, 
750-psi pressure. 

Hot rolled material is cleaned in three pickling lines. 
Silicon steel is processed in a unit containing a shot- 
blasting machine, followed by a 44-ft, 5400-gal tank 


TABLE V 


Hp 


2200 


(100) 
1500 
1500 


1800 
1800 


(100) 
1600 


(100) 


West Leechburg Plant 


Motor data 
Roll, Strip speed, 
rpm fpm 
Voltage Type Rpm 
35 180 
35 175 
2200 induction 713 51 270 
96.2 500 
73.8 385 
230 d-c 400 /800 150/350 
96.4 595 
2200 induction a ree oa 
240 d-c 125/250 125/250 558/1116 
240 d-c 125/250 125/250 558/1116 
240 d-c 185/350 165/350 735/1560 
240 d-c 185/350 165/350 735/1560 
8.65 36 
230 d-c 400 /800 
2200 induction 705 14.0 59 
26.86 98 
230 d-c 400 /800 
42.01 154 
61.68 226 
230 d-c 400/800 
97.23 356 
240 d-c 275/688 75/188 235/590 
240 d-c 275/688 110/275 345/863 
240 d-c 275/688 150/375 471/1178 
240 d-c 275/688 275/688 863 /2160 
240 d-c 275/688 275/688 863 /2160 
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containing an 18-20 per cent sulphuric acid solution 
at a temperature of 190 F. The line operates in a 
speed range of 15-175 fpm. 

Alloys are cleaned in a line containing a shot-blast- 
ing machine and two 44-ft, 5400-gal acid tanks. The 
first tank contains an 18-20 per cent sulphuric acid 
solution, while the second contains about 10 per cent 
of a mixture of nitric and hydrofluoric acids. Speed of 
the line is 10-128 fpm. 

The third line, a multiple strip line, which serves the 
12-in. mill, contains two 51 ft 8-in., 4500-gal tanks. A 
15-19 per cent solution of sulphuric acid at 190 F is 
used in both tanks. Line speed is 10-60 fpm. 

In all three pickling lines, coils are joined together by 
riveting, with an electric spot welder also installed on 
the 12-in. pickling line. 

Cold rolling facilities at West Leechburg consist of 
} one 29-in. four-stand, four high tandem mill, one 26- 
in., four-stand, two-high tandem mill, 13 four-high re- 
versing mills, one cluster type reversing mill, and 10 
two-high single stand mills. Details of these mills are 
given in Table VI. 

The 29-in., four-high tandem mill is used principally 
for roughing down silicon and alloy steels and for fin- 
ishing silicon steel. The two-high tandem mill roughs 
alloy and carbon steels. Some single stand reversing 
units are used for both roughing and finishing, some for 
finishing only. 

These mills provide a total capacity for cold reduc- 
ing and finishing 128,000 net tons per year of silicon, 
stainless and special carbon steels. The various mills 
are set up for particular gages and widths, and to con- 
siderable extent, for particular purposes. Overall, these 
mills handle strip in widths of 3¢-38 in. and in gages of 
0.001-0.200-in. As might be expected, rolling rates vary 
widely with the type and weight of the product. Month- 
ly production of the various units ranges from 50 tons 
per month up to more than 10,000 tons per month. 

Ten roll grinders and two roll lathes are required to 
condition the rolls used in the various West Leechburg 
mills. 

The nature of the products and the special properties 
required in them necessitate extensive intermediate 
annealing between successive cold rollings. These proc- 
esses are carried out on eight combination anneal-pic- 
kle units, all starting with a catenary annealing fur- 


Four-high reversing mills such as shown here are used 
for intermediate and finish rolling of silicon and 
alloy steels. 


























































This cluster mill is used for special work, particularly the 
production of very thin material. 


nace, but varying otherwise in layout. Overall length 
of the lines ranges 130-430-ft. Individual tanks run 15 
43-ft in length. Two of the lines have three pickling 
tanks, six have two. Of the two-tank lines two have 
electrolytic equipment on both tanks, three have elec 
trolytic equipment on No. 1 tank only. Electrolytic ac 
tion is used only in sulphuric acid solutions. 

The various two-tank units may have a 4-6 per cent 
sulphuric acid solution in both tanks, a 16 per cent 
mixture of nitric and hydrofluoric acids in both, or 4-6 
per cent sulphuric solution in the first and 16 per cent 
of the mixture in the second. 

The three-tank units use a caustic salt at 900 F in 
the first tank, 8-10 per cent sulphuric solution in the 
second, and a 16 per cent solution of nitric and hydro 
fluoric acids in the third. 

Solution temperatures range from 100-180 F. Tem 
peratures as well as solutions are varied, depending on 
the product to be cleaned and the finish desired. The 
nitric-hydrofluoric mixture is used on all alloys except 
where a high finish is desired. 

The anneal-pickle lines will accommodate maximum 
strip widths of 20-38 in., or multiple strands of narrow 
er material. 

Four gas-fired catenary normalizing furnaces 67-74 
ft long and incorporating a 30-ft furnace and a 30-ft 
cooling zone are also used for the intermediate anneal 
ing of silicon steel. Two are heated by radiant tubes 
and two are of open-fired muffle design. Strip speed 
through the furnaces ranges 4-22 fpm. 

Other heat treating equipment includes six electric 
resistor ribbon bell furnaces, nine gas-fired radiant 
tube bell furnaces, three gas-fired box type portable 
cover furnaces, six electrically heated car-bottom ele 
vator furnaces, and four continuous tunnel type box 
anneal furnaces. Three of the last type are installed 
in the copper coating department. 

Straight annealing, at temperatures ranging between 
1250 F and 1650 F, is performed in the gas-fired bell 
and box type furnaces and in the tunnel furnaces. Gas 
generators supply prepared atmospheres for these fur 
naces. High temperature annealing (2000 F and over) 
for high grade silicon steel is carried on in the electric 
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TABLE VI 


West Leechburg Cold Mills 


Length Diameter of rolls, 
2-high of in. 
Stand or roll 
4-high body, Work Back-up 
in. rolls rolls 

Tandem —- Stand No. 1 4 29 1214 40 

Stand No. 2 4 29 12\4 40 

Stand No. 3 4 29 124 40 

Stand No. 4 4 29 12% 40 
Tandem — Stand No. 1 2 26 1614 

Stand No. 2 2 26 1614 

Stand No. 3 2 26 164 

Stand No. 4 2 26 18% 
Reversing 4 29 1214 33 
Reversing 4 42 156 49 
Reversing (2 units) 4 30 6 35 
Reversing (2 units) 4 8 234 20 
Reversing (4 units) 4 20 4 24 
Reversing 4 26 5.28 27 
Reversing (2 units) 4 25 6 28 
Reversing Cluster ; 15% 
Single stand (2 units) 2 10 814 
Single stand 2 16 1214 
Single stand 2 16 1214 
Single stand (2 units) 2 26 1814 
Single stand (2 units) 2 14 1014 
Single stand 2 29 1814 
Single stand 2 42 28 


ally heated bell furnaces and the car-bottom elevator 
furnaces, with a hydrogen atmosphere. 

To carry out the varied finishing operations required 
by the many specialties, West Leechburg plant also 
has a host of miscellaneous finishing units, including 
15 slitting lines, 6 welding lines 3 slitting and welding 
lines, 4 cut-to-length lines, 3 punch presses for produc- 
ing blanks from 14-in. to 24-in. in diameter, circle shear, 
edge trimmer, stretcher leveler, grinders, polishers, 
buffers, ete. 

The West Leechburg plant contains 45 overhead 
cranes, all except two of 15-ton capacity or less. 

Electric power for the West Leechburg plant, pur- 
chased from the utility company serving the area, en- 
ters the plant over two 4/0 lines at 25,000-volts and is 
carried at that voltage from the main substation to 


Practically all product finished at West Leechburg requires 
intermediate annealing between successive cold reduc- 
tions. These furnaces process silicon steels. 
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Motor data 

Maximum 

delivery 
Hp Voltage Type Rpm speed, 
fpm 
1000 600 d-c 400/800 645 
1500 600 d-c 300/600 815 
1500 600 d-c 300 /750 1091 
2000 600 d-c 250/625 1150 
250 230 d-c 400 /800 120 
250 230 d-c 400/800 120 
250 230 d-c 400/800 120 
250 230 d-c 400 /800 120 
800 250 d-c 500/800 750 
1500 600 d-c 300 /600 1350 
(2) 750 600 d-c 180/360 1650 
100 230 d-c 400 /1200 1200 
200 230 d-c 400 /800 1500 
500 230 d-c 375/750 1800 
1000 600 d-c 250/750 1800 
en 438 cad 5s 440 
50 230 d-c 400/800 115 
175 230 d-c 400/800 275 
80 230 d-c 400/815 240 
250 230 d-c 400 /800 105 
100 230 d-c 400 /800 337 
250 230 d-c 400 /800 86 
250 250 d-c 575/1150 300 


four substations within the plant. One station contains 
three 1667-kva transformers and three 3333 kva, units, 
the two banks operating in parallel at 25,000/2300- 
volts. The second station consists of one bank of three 
3333-kva, 25,000/2300-volt transformers. The third 
station has one bank of three 3333-kva, 25,000/6600- 
volt transformers, and another of three 667-kva, 25,- 
000/460-volts. The fourth station has one bank of three 
1000-kva, 25,000/2300-volt units. 

The West Leechburg plant sets up a total power 
demand of about 15,000-kva. 

Steam for various processing lines and for building 
heating is generated at 150-psi pressure in three coal- 
fired, bent tube type boilers. 

All water is purchased from the water authority 
serving the area. 


Single stand mills such as this are used for a final planish- 
ing pass on alloy steels. 
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star performers in 


Harbison-Walker Refractories 


In the plants of Allegheny Ludlum Steel Corporation, Harbison- 
Walker refractories are used in electric furnaces, open hearth 
furnaces and in furnaces employed for a variety of heat treating, 
annealing and other purposes. For these furnaces, Harbison-Walker 
furnishes silica, fireclay and basic refractories. 

Throughout the iron and steel producing industry, Harbison- 
Walker refractories are the choice of experienced operating men. 
From the complete range of refractories offered by Harbison-Walker, 
you can select the exact type and class best suited for each appli- 
cation and heating zone. 














HARBISON-WALKER REFRACTORIES COMPANY 


AND SUBSIDIARIES 
World's Largest Producer of Refractories 


GENERAL OFFICES PITTSBURGH 22, PENNSYLVANIA 
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for the rolling 
of silicon, stainless 

and other high 
alloy steels 





MESTA 56”° TWO-HIGH REVERSING 
UNIVERSAL ROUGHING STAND 


MESTA 56° FOUR-HIGH HOT 
STRIP MILL FINISHING STANDS 
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oe MESTA MACHINE COMPANY 


for ALLEGHENY LUDLUM 
STEEL CORPORATION 


















MESTA 1200 TON HYDRAULIC 
UP-CUT SLAB-BLOOM SHEAR 


MESTA 28° FOUR-HIGH FOUR- 
STAND TANDEM COLD MILL 





Destgners and Guilders of Complete Steel Plants 


PITTSBURGH, PENNSYLVANIA 
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Specialists in the automatic lubrication of all industrial machinery. 


Complete facilities for the design, fabrication, erection and service of this 
equipment. 


A typical installation completely engineered, supervised and serviced is at the 
Allegheny Ludlum Steel Corporation Brackenridge and West Leechburgh, 
Pennsylvania, plants. 3800 bearing points in these plants, on a wide variety 
of equipment, including blooming mill, hot strip mill, cold tandem mills, fur- 
naces and auxiliary equipment, are being lubricated by Trabon. 


OIL AND GREASE SYSTEMS OIL CIRCULATING SYSTEMS 





CONVENTIONAL CIRCULATING OIL SYSTEMS 


ENGINEERING COMPANY 


1515 WEST LIBERTY AVE ° PITTSBURGH 26, PA 


LOCUST 1-1303 
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7 this has a CCARING on the subject 


I, 


Here at one of the country’s leading steel companies is a good example of de- 
pendable, versatile TRABON automatic lubrication at work. 3800 points on a 
wide variety of equipment. . 
furnaces . . . are being lubricated by Trabon systems. 


There are good reasons for Allegheny Ludlum’s choice of Trabon automatic 


lubrication systems: 


e Trabon engineering service assures the best in design, fabrication and 


installation. 


e It’s a positive system—a single indicator at the pump to tell the operator 
when all bearings have been lubricated. 


e It’s completely sealed so that it operates effectively even underground and 
is unaffected by steam, dirt or snow. 


e Trabon systems, for either oil or grease, fit any bearing situation. 
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260-point, newly 
designed, run-out 
table at Allegheny 
Ludium, automatic- 
ally lubricated by 
Trabon, 
















11 bearings on the 
revolving mandrel of 
this Allegheny Lud- 
lum coiler are quick- 
ly and easily lubri- 
cated by Trabon. 


. hot strip mill, cold tandem mills, soaking pits, 


Write for more information today. 


ENGINEERING CORPORATION 


TREET Gea‘ sae.¥, oe e)11e 


107 






Is Your Factory 


SADDL 


...with Food Service Problems? 


Do YOU FIND your organization These and many other companies have found 


saddled with questions of purchasing food it pays—in employee good-will, extra pro- 
and equipment—hiring and supervising per- ductive time, and lowered feeding costs—to 
sonnel—checking costs—planning feeding call in specialists to handle this complex job. 


schedules—and the many other specialized 
problems involved in employee feeding? 
Then why not join Allegheny-Ludlum and 
the many other management-wise com- 
panies who have found that it pays to get 
out of the restaurant business...to turn their 


in-plant feeding over to Factory Stores, 
Food Management Specialists. 


For over 34 years, Factory Stores have been 
operating cafeterias, canteens, mobile units 
and executive dining rooms for the well 
managed steel plants of Republic, Granite 
City, Allegheny -Ludlum, Sharon, U.S. Steel, Fast, cheerful service makes time, instead of takes time, 
and at Anheuser-Busch breweries. at Anheuser-Busch under Factory Stores management. 


uctesy STé%es 


7016 Euclid Avenue 
Cleveland 3, Ohio . Phone: UTah 1-6622 
SPECIALISTS IN FOOD SERVICE MANAGEMENT SINCE 1919 





SEND FOR THIS 
FREE BOOKLET— 
Twenty pages of fact 
packed in-plant 
feeding information. 
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HEIL 
ACID 
FUME 

SCRUBBERS 

DO THE 


Acid Fume Scrubbers in Operation at Allegheny Ludlum, West Leech- 
burg Plant. These units are successfully collecting and scrubbing a Pb. 
combination of sulfuric and nitric acid. 


Photo: Courtesy Allegheny Ludlum Steel Corporation 


The tough requirement of acid fume removal was solved with these scrubber units, which 
were completely fabricated and lined at the Cleveland plant of Heil Process Equipment Corp. 
Heil engineers selected Koroseal* lining to withstand the combined effects of sulfuric 
and nitric acid fumes at elevated temperatures. Ducts were lined with sheet Neoprene 


for hot sulfuric acid fumes—Koroseal was selected for the nitric acid fume ducts. 


Inquire About Our Complete Facilities To Help You Solve Your Acid Handling Problems 






Representatives in All Principal Cities 


CHEMUAL- PROOF 

LILES LLG 

HEATERS Cone estas 
PLASTICS 12901 Eimwood Avenue © Cleveland 11, Ohio 

‘J Other Heil Products Include: Lined Tanks + Ducts « Tank Covers «+ Lined Pipe + Fume 


Scrubbers « Lined Fans « Stacks « Neoprene Rubber « Natural Rubber « Saran Rubber « 
Lead « Rigidon (Glass reinforced polyester) « Rigivin (Rigid Vinyl). 


*Product of B. F. Goodrich Company 
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Efficiently serving one of America’s largest producers of 
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WIRE DRAWING MACHINERY 


Many types of Vaughn Wire Drawing Machines serve 
ALLEGHENY LUDLUM STEEL CORPORATION in the 
stainless Wire department at Dunkirk, N.Y. In this ex- 
acting assignment, the outstanding Vaughn qualities of 
speed, endurance, versatility shine as bright as the 
product—-year in and year out! 


CUYAHOGA FALLS, OHIO, U. S. A. 
ar ee ee ee ae 
for the Lorgest Bars and Tubes . . . for the Smallest Wire . « Fervees, 
ent perer eta amma 











Complete Line of Radial 
and Thrust Cylindrical 


Roller Bearings including: 


TYPE CS 


Double Width 
Completely 
Separable 


 ) 
TYPE T ~~ 


Flat Seat, Single 
Acting Thrust 
Bearing ee 2 
\ < ; 
TYPE D 


Roller Assembly with 
Solid Inner and 
Outer Race 








Rollway Bearing Co., Inc. 
Syracuse 4, N. Y. 


SALES OFFICES 


PHILADELPHIA HOUSTON 
BOSTON LOS ANGELES 
PITTSBURGH MILWAUKEE 
CLEVELAND TORONTO 
DETROIT SAN FRANCISCO 
CHICAGO SEATTLE 





Take, for example, the brutal punishment Rollway Bearings 
undergo at the soaking pits . 


The pit cover carriage rolls over a furnace ... grips the 
30-ton cover and lifts. That sudden, deadweight strain calls for 
bearings with solid, straight cylindrical rollers providing long 
line-contact . . . insurance against Brinelling . .. free rotation 
under heavy loads. 


Then the pit crane tongs dip into the furnace heated at 
2400 F—snatch up an ingot weighing as much as 15000 Ibs. High 
temperatures call for bearings made of high-carbon, high-chrome 
alloy steel tempered to stand the heat .. . carefully calculated 
clearances to permit contraction and expansion without binding. 


Types for every STEEL MILL need 


Rollway’s free advisory engineering service will gladly assist you in select- 
ing the highest efficiency Rollway Bearing types for: 


@ Soaking pit cranes @ Bridges and trolleys 

@ Blooming mill cranes @ Spur, worm and bevel gear drives 
@ Ladle handling cranes @ Track wheels 

@ Main and auxiliary hoists @ Sheaves 


@ Drum shafts @ Line shafts 


ROLLWAY 


BEARINGS 


Complete Line of Radial and Thrust Cylindrical Roller Bearings 
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Foundations and 
Mechanical Installations 











Allegheny Ludlum 
Steel Corporation 


Pictured above is the 56” 4-Hi Reversing Cold Mill 
recently mechanically installed in the plant of the 
Allegheny Ludlum Steel Corporation. Mechanically 
installed also was a 56” Continuous Annealing and 
Pickling Line. 


Other installations, including foundation work, were 
a 56” 2-Hi Skin Pass Mill; a 56” Slitting, Welding and 
Inspection Line; and a 48” Cut-to-Length Line. 


CORPORATION 


33 South 19th St., Pittsburgh 3, Pa. 
681 Market St., San Francisco 5, Calif. 
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Hyde Park Stretcher Leveller installed 
at the Leechburg Plant of the Alle- 
gheny Ludlum Steel Corporation. 


and 


ROLLING MILL EQUIPMENT 


In this period of increasing competition when high production 
costs can so easily disrupt sales, Hyde Park Rolls and Hyde 
Park Rolling Mill Equipment take on a new order of impor- 
tance; for Hyde Park means efficiency. Yes, smoother opera- 


tion, less maintenance cost, more economical production, 


FOUNDRY & MACHINE CO. 


HYDE PARK, WESTMORELAND COUNTY, PITTSBURGH DISTRICT, PA. 
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ALLEGHENY LUDLUM 
USES OKOLITE-OKOPRENE 


feeders for 70-ton arc furnaces 


At the Brackenridge Plant of the Allegheny Ludlum 
Steel Corporation, two 70-ton and two 60-ton 
electric arc furnaces are equipped with Okolite- 
Okoprene rubber-insulated main power feeders. The 
cables are installed from overhead power feeders to 
the transformers and disconnect switches, and oper- 
ate at 25,000 volts with peaks to 26,000 volts. 


These single-conductor 750 MCM_ rubber-insu- 
lated cables with almost an inch (56/64”) Okolite 
rubber insulation and 8/64” Okoprene sheath are 





- 


) ” 
elf 


OKONITE O® insulated cables 
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Cross section of 35 KV Okolite 
insulated power cable (24 
actual size) which feeds arc 
furnaces at Allegheny Ludlum. 


rated at 35,000 volts, ungrounded. The installation 
at the Brackenridge Plant is another indication of 
the trend in industry toward the use of Okolite- 
Okoprene rubber-insulated cables for high voltage 
applications. 


Okonite’s new 128-page manual, Bulletin IS-1075, 
points out the advantages, versatility and econo- 
mies obtained by the use of rubber-insulated cable 
for voltages up to 35,000 volts. Write for your copy 
to The Okonite Company, Passaic, New Jersey. 
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FARRELUCHEEK 


FARRELL-CHEEK STEEL CO. 


MANUFACTURERS OF HIGHEST QUALITY ELECTRIC FURNACE CARBON AND ALLOY STEEL CASTINGS 


BUSHINGS GEARS AND PINIONS STOKER PARTS 


FARRELL'S CARBON RAUROAD CASTINGS 
STEEL CASTINGS locomotive ond Cor Carbon ond Alloy Steels “Trve Tooth” Geors ond Feed Screws, Furnace Tools 
FARRELL'S HARD EDGE RR Specialty Castings Machined, Hardened, Ground. Pinions, Sheaves ond Wheels Flonged Pipe, etc 
semceomeet | omareecomnvon "asm CSR soca caamune sea nana 
. . ° verhead, Gontry, Light Section Castings Wire Rope Fittings, Choker 
Hooks, Bor Benders, Cutters 


STEEL CASTINGS Chains, Buckets, Rollers, Idlers. Monorail, Ingot Car, 
Charging Machine 


YOUR INQUIRY WILL PROMPTLY BRING DETAILED INFORMATION eee SA ND USKY OHIO U § A 


PERTAINING TO ANY OF THE ABOVE FARRELL-CHEEK PRODUCTS 














INSTALLATIONS BY 
IP 18 G 


MERSON 
OMSTOCK, ING. ALLEGHENY LUDLUM STEEL CORPORATION Al 


AT BRACKENRIDGE, PA. 


by eneel IN THE IMPROVEMENT PROGRAM OF 


ARC FURNACE SHOP 


TWO 18 FT. FURNACES 
33,000 KVA 
LIGHTING - CRANES 
DISMANTLED TWO 17 FT. ARC 
FURNACES AT HAYS AND 
SHIPPED TO BRACKENRIDGE 





56” COLD STRIP DEPARTMENT 


END WELD & SIDE TRIM LINE 

CONTINUOUS ANNEAL & PICKLE 
LINE 

REVERSING COLD STRIP MILL 

SKIN PASS MILL 

CUT-TO-LENGTH SHEAR LINE 


ALL SINGLE RESPONSIBILITY JOBS 


FOUNDATIONS 

(EXCEPT REVERSING MILL) 
MACHINE ERECTION 
PIPING SYSTEMS 
ELECTRICAL INSTALLATION 
CONSTRUCTION DRAWING (PART) 








PATTERSON- E MERSON-C OMSTOCK, IN 


Siete, ELECTRICAL INSTALLATIONS 
re "T3133 EAST CARSON ST. * PITTSBURGH 19, PA 
























































TOUGHEST ACID TEST OF ALL: 


THESE ATLAS PICKLING 
TANKS PASS IT EVERY 
DAY AT ALLEGHENY-LUDLUM 


Stainless steel is tough stuff in resisting cor- 
rosion, and to pickle stainless steel requires 
probably the strongest reagents used in indus- 
try. But, what the steel takes only momentarily, 
the pickling tank must take continuously .. . 
with minimum maintenance . .. and minimum 
down-time of the pickle line. 

These tanks at two separate Allegheny- 
Ludlum plants hold a hot solution (160- 
170°F.) of nitric and hydrofluoric acids. An 
acid-proof membrane is protected by two 
courses of ATLAS carbon brick joined with 
ATLas Carbo Vitrobond Cement. 


Carbo Vitrobond is used because of its par- 
ticular resistance to hydrofluoric acid. Sim- 
ilarly for all other applications, there are 
ATLAS corrosion-proof cements especially 
suited to the conditions. There is also ATLAS 
Alkor 5E Cement for broad-range resistance. 
Alkor SE is the nearest approach to a universal 
corrosion-proof cement. 


Success of any pickling tank installation de- 
pends on proper selection of materials. It also 
depends on highly specialized tank engineer- 
ing. For this reason, ATLAS maintains engi- 
neering facilities solely devoted to pickling 
tank design. This engineering assistance is 
available to you locally through ATLAS sales 
engineers in your community. 

CORROSION-PROOF CEMENT DATA 
is provided in Bulletin 5-2. A copy will be 
sent to you gladly upon request. 








i Kle line at 
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Allegheny -Ludium's Brodmmidl Plant, 
three tanks, each 60’ long x 7'4” & " deep, 
are protected by ATLAS acid-proof & TLAS cor- 
rosion-proof cement. This combinati nily resists 
the strong reagents . . . and physié ands the 


factors of temperature and abrasion/.& . 






At Allegheny-Ludium's 
tanks, each 44’ long, ho 
HF at 160-170°F. Two 
> brick laid the 4142” wa 

sheathing. bs 


rg Plant, two 
O3 and 5% 
fF ATLAS carbon 
9%." thick 







ATLAS 
MINERAL 


PRODUCTS CO 
MERTZTOWN, PENNSYLVANI 








ATLAS . . . corrosion-proof cements . . . coati 
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ioneering developments keep WWEELABRATOR® first in blast cleanin 
P g p P g 
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Blasting Stainless Steel Descaling Costs 


new, low-cost method of descaling strip and sheet 


The cost of descaling hot-rolled 
steel strip and sheet has been 
drastically cut by mechanical de- 
scaling with W heela- 
brator blast cleaning. At the 
West Leechburg plant of Alle- 
gheny Ludlum Steel Corp., stain- 
less steel strip is descaled with- 
out scale breaking. It takes only 
five men to operate the Wheela- 
brator descaling line compared 
to 24 men for the batch pickling 
operation which it replaced. The 
Wheelabrator requires only 


airless 





6,000 sq. ft. of floor space com- 
pared to about 10,500 sq. ft. for 
pickling. The loss of virgin 
metal has been virtually elimi- 
nated and the scale removed is 
in an easily recoverable condi- 
tion. Reduction of acid consump- 
tion has simplified their acid dis- 
posal problem. 

Steel is descaled through the con- 
trolled impact of Wheelabrator 
Steel Shot hurled by centrifugal 
force upon the steel surface to 
be cleaned. The constant, uni- 





American 


WHEELABRATOR & EQUIPMENT CORP. 


form flow of steel shot from the 
Wheelabrator units combined 
with the even, steady movement 
of the steel through the blast 
makes this mechanical cleaning 
method the most efficient descal- 
ing process yet devised. 
Wheelabrator mechanical clean- 
ing has been profitably applied 
to etching mill rolls and has 
effected unusual economics in 
cleaning strip, sheet, bar stock 
and skelp. Send now for com- 
plete details. Send for Bulletin 
894 “How to Descale Steel Strip 
Mechanically” and Bulletin 914 
“How to Descale Steel Sheet at 
High Speed and Low Cost.” 


heelabrator 


AIRLESS BLAST 
CLEANING 








396 S. Byrkit St., 


Mishawaka, Ind. ~~ 
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STEEL MILL BUILDINGS for 
the leaders in the Steel Industry 


It has been our pleasure to work with Allegheny Ludium Steel Corpora- 
tion in their recent expansion program by furnishing the structural steel 


There is no for the following new mill buildings: Melt Shop, Hot Strip Mill, Tandem 
substitute for Mill, Blooming Mill, Soaking Pit and Pickling Departments, as well as 
extensive alterations to other existing structures. 
structural steel . 


On your next structural steel project, why not utilize the experience 
and facilities of Fort Pitt—structural steel specialists for over 57 years. 


maul Soto BRIDGE WORKS 





5 lining Member American Institute of Stee! Construction 
Construction with General Offices, PITTSBURGH, PA. « Plant at CANONSBURG, PA. 
Safety, Endurance District Offices: 


and Economy NEW YORK, N. Y. ¢ CLEVELAND, OHIO «+ DETROIT, MICHIGAN 


they're ++ ROLLING 


Shown above, 40” Blooming Mill 

equipped with TSP Screwdown Screws and Nuts. 

Photos at right, typical operations using TSP Leveller Rolls, 

Work Rolls, Pinch Rolls, Backup Rolls and Gearing. Other TSP Products 
used by Allegheny Ludlum include Track Wheels, Shaftings, 
Herringbone Mill Pinions and Piston Rods. 


THE STANDARD OF QUALITY SINCE 1909 FOR GEARS © PINIONS © ROLLS © WHEELS 








at Allegheny 
Ludium 


In practically every phase of Allegheny Ludlum's 

operations, you'll find TSP products carrying 

more than their share of the load. Service tests 

have established TSP superiority over any other 1 UEVELER 
competitive materials previously used. That's 

why Allegheny Ludlum levellers are 

equipped with TSP Rolls. 


Here’s why e e [SP products are hardened by our 
special process. The file hard surface to the full 
depth of permissible wear gives maximum life. 
The core, refined for toughness and ductility, 

gives maximum strength. 


You receive an absolutely positive written 
guarantee that TSP products will give a longer 
life in the same service than any other product. 
Write today for Bulletins. 


i: 


Toot Greet 


GEAR AND PINION CO. 


CINCINNATI 16, OHIO, U. S. A. 


FELS AND OTHER HARDENED PRODUCTS 








ASSOCIATION OF IRON AND STEEL ENGINEERS 


WESTERN MEETING 


HOTEL STATLER 
LOS ANGELES, CALIFORNIA 


February 15, 16, 17, 1954 


Monday, February 15 


8:30 am — REGISTRATION 


9:00 am — TECHNICAL SESSION — Sierra Room 


Welcoming Remarks by Eric Anderson, President, Association of Iron and 
Steel Engineers. 


“The Modern Electric Weld Pipe and Casing Mill,"’ by Norbert C. 
Rubin, Vice President, Yoder Co., Cleveland, Ohio. 


“Control for a Modern Resistance Weld Tube Mill,"’ by Charles E. 
Smith, Application Engineer, Cutler-Hammer, Inc., Milwaukee, Wis. 


“Mechanical Extrusion Press for Producing Tubes, Bars and 
Shapes," by Astor L. Thurman, Executive Vice President, Mannesmann- 
Meer Engineering and Construction Co., Easton, Pa. 


2:00 pm — TECHNICAL SESSION — Sierra Room 


“U. S. Steel in the West,"’ by John L. Young, Vice President — Engineer- 
ing, United States Steel Corp., Pittsburgh, Pa., and W. F. Pruden, Chief 
Engineer, Columbia-Geneva Steel Div., United States Steel Corp., San 
Francisco, Calif. 


“The Economics of Replacement in the Steel Industry,"’ by G. G. 
Beard, President and General Manager, United Engineering and Foundry 
Co., Pittsburgh, Po. 


“Electric Furnace Steel Production on the West Coast,” by W. B. 
Wallis, President, Pittsburgh Lectromelt Furnace Corp., Pittsburgh, Pa. 


“Helper Drives Help Steel Processing Lines,” by E. E. Vonada, 


Steel Industry Application Engineer, The Reliance Electric & Engineering 
Co., Cleveland, Ohio. 


Tuesday, February 16 


9:00 am — TECHNICAL SESSION — Sierra Room 


“Some Aspects and Trends as Disclosed in Recent Cold Mill 
Installations,” by R. E. Noble, Engineer Rolling Mill Dept., Mesta 
Machine Co., West Homestead, Pa. 


“Tension Regulator on Kaiser Temper Mill,"" by W. R. Harris, Man- 
ager, Industry Engineering Dept. and L. F. Stringer, Steel Mill Engineer, 
Industry Engineering Dept., Westinghouse Electric Corp., East Pitts- 
burgh, Pa. 


“Combination Bar and Rod Mill—Los Angeles Plant,” by C. C 
Brandt, Superintendent, Electrical Dept., Bethlehem Pacific Coast Steel 
Corp., Los Angeles, Calif., and Phillip Scarola, Field Engineer, Elliott Co., 
Pittsburgh, Pa. 


“The Processing and Drawing of Steel Wire,” by P. A. Beaman, 
Manager, Wire Machinery Dept., Morgan Construction Co., Worcester, 
Mass. 


2:00 pm — TECHNICAL SESSION — Sierra Room 


“Blast Furnace and Coke Plant Expansion at Fontana,” by Clar- 
ence R. Lohrey, Assistant General Superintendent, Iron and Steel Div., 
Kaiser Steel Corp., Fontana, Calif. 


“Atomization of Liquid Fuel with High Pressure Gas," by George 
Grosvenor, Open Hearth Superintendent, Colorado Fuel & Iron Corp. 
Pueblo, Colo. 


“Diversity of Products of Low Individual Tonnages,” by W. J. 
McClung, Vice President, Steel Plant Operations, Bethlehem Pacific 
Coast Steel Corp., San Francisco, Calif. 


“Electric Systems for Main Drives,” by W. E. Miller, Manager, Steel 
Mill Engineering, Industrial Engineering Section, General Electric Co., 
Schenectady, N. Y. 


7:00 pm — DINNER — Pacific Ball Room 


Wednesday, February 17 


Inspection Trip to Fontana Works of Kaiser Steel Corp. Buses will leave 
Hotel Statler at 8:30 am. 








HOTEL RESERVATIONS 


WRITE DIRECT FOR HOTEL RESERVATIONS TO HOTEL STATLER, LOS ANGELES, 
CALIF., GIVING TIME OF ARRIVAL AND TYPE OF ACCOMODATIONS DESIRED. RES- 
ERVATIONS SHOULD STATE THAT THEY ARE FOR AISE WESTERN MEETING. 
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DESIGN AND APPLICATION OF BRONZE SLIPPERS 
IN UNIVERSAL COUPLINGS 


By J. ROBERT LOTTES 
National Bearing Division 
American Brake Shoe Co. 


Cleveland, Ohio 


.... Slipper costs can be reduced by fol- 


lowing some of the suggestions in this 


= 





paper.... 


A ROLLING mill stands in steel mills may be likened 
to other types of mechanical equipment to which an 
external source of power is applied. This external source 
may transmit its power to the equipment through 
shafting which may of necessity experience a change in 


ATW CON ere 
A 


Figure 1 — Sche- 
matic cross sec- 
tional diagram 
of a hydrauli- 
cally balanced 
high-lift revers- 
ing blooming 
mill indicates 
location of 
principal parts. 





direction. When this occurs, a break in the shafting is 
required and the subsequent loose ends which are ex- 
posed are connected together by some sort of coupling 
device. Original equipment manufacturers of rolling 
mill stands have designed and specified various types 
of couplings. In recent vears, the universal coupling has 
become the most widely used. 

Figure 1 shows a cross section of a modern hydrau- 


lically balanced high-lift reversing blooming mill. Note 
that when the top roll is raised as far as it will go, the 
roll driving shaft or spindle is in an inclined position. 
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It is possible to run this mill at this inclined position 
because of the universal coupling at each end of th 
spindle. The angle with which this spindle deviates 
from the horizontal is called the spindle angle or an 
gularity. 

















Figure 2 shows the major components of the univer 
sal coupling. On the left is the jaw-half coupling. In the 
center, already installed in the jaw-half coupling, is the 
bearing segment assembly which is made up of two 
bearing segments on the bearing pin. On the right is the 
spade-half coupling. 

As shown in Figure 3, the general shape or silhouette 
of a bearing segment—more commonly known as a 
“slipper” —is familiar to most steelmen, and is of sound 
engineering design. On-the-job investigation of a prac 
tical nature has been made and is in progress at the 
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Figure 2 — Principal parts of a universal coupling are 
shown. 





Figure 3 — The bearing segment is more Gnuuaneie refer- 
red to as a slipper. 





Figure 4— Typical machining operation of sand-cast 
slipper shows operation on four at one time. 





Figure 5 — Sand-cast machined slipper shown is of the 
threaded type. 


\ 








Figure 6 — A 3-piece slipper is shown assembled. 


Figure 7 — Disassembled 3-piece slipper shows component 
parts. 
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present time in an effort to improve, not general exter- 
nal design, but rather design factors such as method of 
manufacture and alloy, in order to ultimately provide 
better service life and better economy to the user. 


METHOD OF MANUFACTURE 


The term “method of manufacture” is used here to 
identify the resultant product. Three methods will be 
discussed: 

1. Sand-cast machined slippers. 

2. Three-piece slippers. 

Permanent mold slippers. 


SAND-CAST SLIPPERS 


First we will consider the sand-cast machined slip- 
per. Slippers cast in sand are cast with sufficient stock 
for machining to size and tolerance specified. 

Figure 4 shows the machining of the radius. Note 
that four slippers may be machined at one time, pro- 
viding lugs are cast onto the ends of the slipper and 
proper fixtures are used. These lugs are of course later 
removed. The saving experienced by this method 
machining may be one answer to present day increased 
operating costs. 

Sand-cast machined slippers may be used on any 
mills, but since we will discuss later two new methods 
of manufacture: namely, the 3-piece slipper and the 
permanent mold slipper, we should mention at this 
point some factors which, from an economy standpoint, 
may indicate the continued use of the sand-cast ma- 
chined slipper over the two newer methods of manu- 
facture. 

For example, a weight factor of over 150 lb per slip- 
per will normally eliminate the possibility of using the 
less expensive permanent mold slipper, which will be 
discussed later, and will usually suggest the use of the 
3-piece slipper. With slippers weighing less than 150 Ib, 
quantity is the decisive factor in choosing between the 
less expensive permanent mold slippers or the sand- 
cast machined slipper. In this connection, low quan 
tities such as on single stand applications would 
ually indicate that present sand-cast slippers be re- 
tained. The design factor may also suggest continued 
use of the sand-cast machined slipper as indicated 
Figure 5. 

This particular slipper is machined in the form of a 
large screw thread of slight angle, which does not inter- 
fere with the coupling action and it screws into the jaw- 
half coupling. 


3-PIECE SLIPPER 


Figure 6 shows an assembled 3-piece slipper which 
is of conventional overall shape. This design permits a 
certain amount of flexibility which results in better 
conformability. 

Figure 7 shows the component parts of this patented 
slipper which are as follows: 

Assembled end and center section. 
2. Holding pin. 


” 


3. Forged steel “I” bolts. 


© 
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4. Neoprene rubber spacer. 

5. Machined end piece. 

6. Castellated hex head nuts. 

7. Safety cotter pins. 

Another view of the disassembled slipper is shown in 
Figure 8. The design of the end piece may be modified 
to include the hex head nuts in recessed holes so that 
the nuts do not extend beyond the ends of the slipper. 
This particular design is especially adaptable to and 
is in use on blooming mills and slabbing mills. Mills of 
this type usually experience high torque and impact 
which cause severe slipper wear. When the 3-piece slip- 
per is used, only the worn portions need be replaced as 
required without replacing the entire unit. Here again 
is one answer to present day increased operating costs. 


‘ 


PERMANENT MOLD SLIPPERS 


Consider now the permanent mold slipper shown in 
Figure 9. These slippers are vacuum cast in metal molds 
and are installed in universal couplings without ma- 
chining. Tolerances are held to plus or minus 0.001 in. 
per in. depending on size. Close tolerance along with a 
cast surface finish of 100 to 125 micro-inches insures a 
good fit in the coupling, and the as-cast unmachined 
surface of the slipper provides a tough skin which will 
add to the life of the slipper. The use of a metal mold 
also eliminates any possibility of burnt-in sand par- 
ticles on the surface of the slipper; burnt-in sand par- 
ticles may often accompany sand castings with which 
the term “cast-to-size” is usually associated. 

As mentioned before, size is a limiting factor in the 
production of slippers by the permanent mold process. 
The maximum or upper limit is in the neighborhood of 
150 lb per slipper. This is somewhat arbitrarily deter- 
mined by quantity requirements, since this process in- 
corporates a metal mold—the cost of which should be 
written off in some manner over a given period of time. 

As a general guide when analyzing one’s particular 
slipper requirements, consider if the slipper consump- 
tion approximates 50 slippers of the same size per year, 
then it becomes economical to obtain slippers manu- 
factured by the permanent mold process, because the 
cost of these slippers is lower than sand-cast machined 
slippers. 

In certain operations similar to those shown in Fig- 
ure 10, which shows the discharge end of a 68-in., 11- 
stand, 4-high, hot strip mill, relatively large quantities 
of slippers may be consumed in a short time, and by the 
use of permanent mold slippers, a definite saving will be 
realized. Here is another possible answer to present day 
increased operating costs. 


ALLOYS 


Bronze alloys used as slipper material may vary due 
to individual mill peculiarities and, when a change of 
alloy appears to be the answer to a troublesome instal- 
lation, sound recommendations can only be made after 
a detailed investigation of the application. 

Some of the alloys used at present are: 

Phosphorus Bronze, 80-10-10, or SAE 64—This alloy 
is a composition of 80 per cent copper, 10 per cent tin, 
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Figure 8 — This 3-piece slipper is particularly adaptable 
to blooming mills. 


and 10 per cent lead, and will produce the following 
minimum physical properties: 

25,000 psi tensile strength. 

12,000 psi vield strength. 

8 per cent elongation in 2 in. 

60 Brinell hardness. 

Machining becomes more difficult as 0.25 per cent 
phosphorus is added. In this state, the metal has a ten- 
dency to be open in structure which is not undesirable 
because of the microscopic amount of lubrication that 
can be absorbed. 

Gear Bronze—SAE 65—This bronze is composed of 





Figure 9 — Permanent mold slippers are cast in metal 
molds. 


89 per cent copper and 11 per cent tin and has the fol- 
lowing minimum physical properties: 

40,000 psi tensile strength. 

21,000 psi yield strength. 

15 per cent elongation in 2 in. 

90 Brinell hardness. 

On occasion the copper may be reduced and 1.5 to 
3.5 per cent nickel added. This alloy gives excellent per 
formance under high speed application with relatively 
good tensile strength and elongation. 


Figure 10 — This 68-in., 11-stand, 4-high, hot strip mill 
requires many slippers. 





125 











Silicon Bronze—Silicon bronze is a copper silicon al- 
loy containing iron, manganese or zinc depending on 
service and method of slipper manufactured. The phys- 
ical properties may vary as follows: 

45,000 to 65,000 psi tensile strength. 

20,000 to 30,000 psi yield strength. 

8 to 15 per cent elongation in 2 in. 

60 to 80 Brinell hardness. 

High Tensile Bronzes—Manganese Bronzes—SAE 
13 and Modifications thereof—These copper-zine alloys 
incorporate other elements—namely, aluminum, iron 
and manganese, and a range of minimum physical prop- 
erties may be obtained from 65,000 psi tensile strength, 
25,000 psi yield strength, 20 per cent elongation in 2 in., 
100 Brinell hardness, to highs of 110,000 psi tensile 
strength, 60,000 psi yield strength, 12 per cent elonga- 
tion in 2 in. and 220 Brinell hardness. SAE 430 for ex- 
ample will produce the following minimum physical 
properties: 

90,000 psi tensile strength. 

15,000 psi vield strength. 

20 per cent elongation in 2 in. 

180 Brinell hardness. 

Aluminum Bronze—SAE 68 Grades A, B, or C— 
Depending on Iron Content—The aluminum bronzes 
are a family of copper—iron—aluminum alloys. A 
nominal composition of 89 per cent copper, 10 per cent 
aluminum, and 1 per cent iron will, in the sand-cast 
unheat treated state, produce the following minimum 
physical properties: 

65,000 to 75,000 psi tensile strength. 

25,000 psi yield strength. 

20 per cent elongation in 2 in. 

130 Brinell hardness. 





Figure 11 — A 2-high reversing blooming mill. Such units 
do not necessarily use the alloys which work on strip 
mills. 
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Seti i nat ey at FS « 

Figure 12 — On tandem cold strip mills, slipper life has 
been increased by going to high tensile manganese 
bronze. 


If heat treated, this alloy will increase its physical 
properties to: 

85,000 to 90,000 psi tensile strength. 

40,000 psi yield strength. 

12 per cent elongation in 2 in. 

160 Brinell hardness. 

A well known variation of this basic alloy is nickel- 
aluminum bronze and is composed of 80 to 84 per cent 
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Figure 13 — Some high temperature properties of high 
tensile manganese bronze are given on these curves. 


copper, 10 per cent aluminum, 2 to 5 per cent iron, and 
2 to 5 per cent nickel. The physical properties of this 
alloy approximate those of the heat treated aluminum 
bronze just as the physical properties of SAE 430 high 
tensile manganese bronze exceed those of the heat 
treated aluminum bronzes. This is pointed out in order 
to exploit the savings which can accrue by simply 
avoiding the expense involved in heat treatment of 
aluminum bronzes by switching to nickel-aluminum 
bronze or high tensile manganese bronze. This situa- 
tion has been often encountered when, for example, 
aluminum bronzes in the un-heattreated state are used 
on relatively fast strip mill operation, and yet do not 
perform satisfactorily in relatively heavy duty, slow 
moving blooming mill operation. It is natural to con- 
sider heat treatment of the aluminum bronze to pro- 
duce higher physical properties required and yet, as 
pointed out above, the additional expense may be 
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avoided by turning to the nickel-aluminum bronze or 
SAE 430 high tensile manganese bronze. 

One case history indicated that service life was in- 
creased 200 per cent on a 400-lb slipper in a 40-in., 2- 
high, blooming mill, similar to the mill shown in Figure 
11, by changing from an un-heattreated aluminum 
bronze to the high tensile manganese bronze. Inves- 
tigation showed this to be an excellent application of 
high tensile manganese bronze because of: 

1. Slow speed. 

2. Good lubrication. 

3. Good preventive maintenance. 

4. Good operating practice. 

5. Moderate angularity or rubbing action. 

In addition, this alloy is able to absorb the pounding 
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Figure 14 — Some high temperature properties of alumi- 
num-bronze are given by these curves. 


and impact transmitted to mill universals, which is 
characteristic of reversing blooming mills. 

A similar case involved a 54-in., 4-stand, 4-high, tan- 
dem cold strip mill similar to the mill shown in Figure 
12, where service life was increased 300 per cent by 
changing to high tensile manganese bronze. Again this 
showed to be a good application because of: 

1. Good lubrication. 

2. Good maintenance. 

3. Good operating practice. 

4. Moderate angularity. 

Heat of friction and lubrication are important fac- 
tors to be considered in the application of high tensile 
manganese bronze. Figure 13 shows the high tempera- 
ture properties. As service temperature increases, the 
elongation increases and tensile strength decreases. 

A comparison of nickel-aluminum bronze with high 
tensile manganese bronze shows the nickel-aluminum 
bronze to maintain an almost constant elongation up 
to 700 F and also shows the better high temperature 
tensile and yield strengths of the nickel-aluminum 
bronze. 

Nickel-aluminum bronze is excellent for constant 
heavy loading, but its low elongation limits its use with 
intermittent loads. On a 96-in., 10-stand, 4-high con- 
tinuous hot strip mill application it was found that by 
changing from aluminum bronze un-heattreated to 
nickel-aluminum bronze, service life was increased 50 
per cent. This application was good because: 

1. Loading was constant. 

2. This material operated satisfactorily at elevated 
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Figure 15 — A uniform wear pattern is seen on one end of 
a slipper. 


temperatures resulting from angularity and high 
speed. 
Figure 14 illustrates the physical properties of sand- 
cast aluminum-bronze un-heattreated at elevated tem- 
perature. 


SUMMARY 


The case histories discussed previously indicate that 
proper alloy selection can increase slipper performance 
and reduce operating costs. In each instance, the prob- 
lem was approached by determining just what con- 
ditions were involved: 


1. Kind of mill in question. 

2. What material was being rolled. 

3. Was leading constant or intermittent. 

4. Maximum speed involved. 

5. Spindle angularity. 

6. Lubrication. 

7. General operating practice and maintenance. 

8. Investigation of previous slipper replacements or 


failures. 
Examples of slipper failures are shown in the follow- 


Figure 16 — Finned out slipper is due to pounding. 
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ing figures. Figure 15 shows a uniform wear pattern 
on one end of a slipper—typical of non-reversing mill 
installations. 

Figure 16 shows a finned out slipper due to a pound 
ing out action. Figure 17 shows a brittle fracture 
through the boss section. 

The information obtained from an investigation of 
this type is a valuable aid in developing recommended 
changes of slipper alloy or method of manufacture. 

Labor and metal costs are higher today than they 
have been in the past and there is little likelihood of 
a reduction in either in the immediate future. It is 
therefore hoped that this paper in some small way may 
contribute to lower costs in slipper maintenance. 





PRESENTED BY 


JOHN S. MORRIS, Supervisor of Construction, 
Lukens Steel Co., Coatesville, Pa. 

J. ROBERT LOTTES, National Bearing Division, 
American Brake Shoe Co., Cleveland, Ohio 

J. L. DUCHENE, Sales Representative, National 
Bearing Division, American Brake Shoe Co., 
Pittsburgh, Pa. 

S. A. HUFFMAN, Superintendent Mechanical 
Maintenance, Kaiser Steel Co., Fontana, Calif. 


John Morris: I would like to ask a question relative 
to the first figures. One of the slipper brasses showed 
considerable wear on one end only. In that instance 
would you recommend the use of the three-piece slip- 
per which you described in your paper? 

J. Robert Lottes: This would depend on the size and 
usage of the slipper. Unfortunately, there was nothing 
in the figure to indicate the exact size of this particular 
slipper since the purpose of these figures was to show 
typical wear patterns. 

J. L. Duchene: I think it advisable to suggest that 
it was a slipper for a cold strip mill and, as a conse- 





Figure 17 — Broken slipper shows signs of a brittle failure. 


quence, it would not be considered a good investment 
on which to use the three-piece construction or de- 
sign, notwithstanding the fact that a definite wear 
pattern was shown on one end. On slippers of this type, 
the extra machining involved for the three-piece con- 
struction increases the price considerably. 

S. A. Huffman: When these studies were conducted, 
was the same type of lubrication applied throughout 
all tests conducted? 

J. Robert Lottes: Yes, we understand that the lubri- 
cation was exactly the same. We always endeavor 
wherever possible to keep all possible factors constant 
or consistent. 

J. L. Duchene: That is true. We attempt to have slip- 
pers installed in similar couplings so as not to end up 
with a comparison from a worn coupling and a new 
coupling. We tried further to have tests conducted on 
mills rolling the same material, not one rolling armor 
plate for comparison with one rolling carbon steel. Con- 
sequently the tests were as consistent as it was possible 
to obtain them. 
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The Story of Wire 


By RODMAN R. TATNALL 


Field Service Metallurgist 


Wickwire Spencer Steel Div. 


Colorado Fuel & Iron Corp. 


Buffalo, N. Y. 


.... wire is one of the most important 


and diversified products made in the 


steel plant.... 


A THE story of wire is similar in many respects to the 
growth and development of other forms of metal 
throughout this Iron and Steel Age. However, perhaps 
the story of wire deserves particular emphasis because 
of the fact that no other form of metal satisfies such a 
diversity of uses, whether from a functional, decor- 
ative, or economic point of view. Apart from the cop- 
per wire of the electrical industry, wire of precious 
metals in jewelry, and other metals or alloys for very 
special purposes, carbon steel wires in a multitude of 
sizes and grades find countless applications in our 
modern life, from the tiny hairspring in milady’s wrist 
watch to the gigantic cables of the San Francisco- 
Oakland Bay bridge. This has followed from the fact 
that wire provides a shape and size of metal, with 
strength and workability, at a low cost, in combina- 
tions that can be matched by no other steel product. 

In the sense that wire is a thin metallic filament, or 
thread, there is evidence that a crude form of wire was 
known as far back as 1700 B.C. A Latin manuscript of 
the 8th or 9th century describes the drawing of a 
hammered bar of lead-tin alloy through holes in a 
metal plate to make wire. It is believed that wire was 
drawn even prior to this to make the chain-mail worn 
by the crusading knights. Authentic records show that 
wire drawing was practiced on a commercial scale in 
France, Germany, and England by the 15th century. 
The first wire mill in this country was built in Con- 
necticut in 1775. In 1812, a shop was set up in Spencer, 
Massachussets to experiment with fine wire drawing, 
which led to the foundation of the Spencer Wire Co. The 
year 1831 saw the founding of the Washburn & Moen 
Co., in Worcester. By mid-century, wire drawing was 
a full-fledged industry, and the small exper.:mental mill 
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in Spencer grew and expanded to become a very im 
portant part of the Wickwire Spencer group. 

The wire drawn in this period was a crude product 
by present standards, starting from a small bar of 
wrought iron, heated and hammered to as small a 
“round” as possible, at best about 10 feet in length. 
This bar, when cold, was scoured bright with sand- 
stone, and the end tapered. This end was then inserted 
thru a hole in a cast iron or hard steel drawplate and 
gripped by tongs attached to a lever. By this means 
the rod, lubricated, we are told, with butter or goose- 
grease, was pulled through the die in short intermittent 
strokes of the lever, each stroke leaving tong marks 
in the surface of the drawn wire. Fine wire was wound 
onto a hand operated drum, since the pull required 


Figure 1 — It is essential that the rod be cleaned and scale 
removed before drawing takes place. 
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was not excessive, thus eliminating the surface damage 
and taking up much longer lengths. 

Many factors entered into the growth of the infant 
industry. The development of bessemer and open 
hearth steelmaking resulted in a more suitable metal 
for drawing. Native American ingenuity overcame the 
obvious inefficiency of the lever-drawing system by 
application of power to larger and stronger drums. 
Innovations and improvements in methods of cleaning, 
coating, and handling, as well as in lubricants, kept 
pace with developments in machinery and sources of 
power. Along with the improvements in techniques 
within the wire mills, new demands on the product 
were continually made. The invention of the telegraph 
and telephone brought the need for long lengths of 
wire, increasing the pressure for a method of rod mak- 
ing to provide longer lengths to start with. It was only 
a short time before the Morgan and Garrett rod mills 
were perfected to meet this need. With the impetus of 
this highly beneficial development, inventions and new 
products from hoop-skirts to wire nails came thick and 
fast in the last half of the century, including such things 
as bale ties, barbed wire, coiled wire springs, and woven 
fence. Innumerable items using wire have developed 
since then, contributing, together with steady expan- 
sion of the major items already mentioned, to the con- 
tinued growth of the industry to the point where about 
5,000,000 tons of wire rods have been consumed an- 
nually in recent years. 

As may be gathered from this history, the hot rolled 
rod is the raw material of the wire mill. Its preparation 
is strictly not a step in wire making, since the material 
is actually not wire until it has received one pass 
through the die. However, the steps taken to prepare 
the rod for drawing, that is, cleaning, coating, and dry- 
ing, are of utmost importance to the success of the 
operation. These essential steps are taken at the pick- 
ling line, illustrated in Figure 1, where scale, rust, and 
dirt are removed in sulphuric acid solution, the pickled 
steel is rinsed and dipped in lime or other coating solu- 
tion, and then thoroughly dried in forced air ovens, 
ready for the drawing machine. 

The drawing operation is fundamentally the same 


Figure 2— The shape of a modern wire drawing die has 
changed very little throughout the years. 
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today as it was hundreds of years ago—pulling the rod 
through a tapered hole. To be sure, the equipment is 
vastly different, and methods of handling throughout 
the process differ, but the heart of the process, the tool 
that does the work is the same simple tapered hole 
discovered centuries ago. Figure 2 shows a section of 
a modern wire drawing die. Beyond improvements in 
die materials, no fundamental change in its function 
has ever been needed. In principle, pulling the tapered 
rod-end through the die sets up a pressure between 
rod and die surfaces through the wedging action of the 
taper in the hole, to the extent that the yield point of 
the metal is exceeded and it flows through the die under 
the influence of the pull, taking the size of the exit, or 
small end, of the taper. This effect is shown schematic- 
ally in Figure 3. It will be appreciated that this pres- 
sure also sets up tremendous friction in the die, and for 
this reason various lubricants have been developed to 
protect the wire surface and prolong the life of the die 
as much as possible. Partly from the friction and partly 
from the absorption of energy in working the metal, 
the wire becomes quite hot in its passage through the 











Figure 3 — Final diameter of wire is governed by exit size 
of die. 


die. Twenty-five years ago, chilled iron or alloy steel 
was used for dies to draw coarse sizes, and diamonds 
for fine sizes. In the iron or steel die holes, wear was 
quite rapid as the wire passed through. An increase of 
two to three thousandths in wire diameter during the 
drawing of a 300-lb rod coil was not uncommon, and 
it was the wire-drawer’s continual hope that this wear 
would be uniform, maintaining roundness of the wire, 
rather than one-sided or irregular, resulting in out-of- 
round or scratched wire. With the advent of tungsten 
carbide, about 1930, a die material approaching the 
hardness of the diamond became available for coarse 
sizes. The effect of this was to allow drawing through 
the same die hole 200 to 300 times the quantity of rods 
within the same size variation. This was all the engi- 
neers needed to proceed with a very important devel- 
opment, namely, continuous drafting from the rod, 
which will be discussed later on. 

During the period just described, wire drawing ma 
chinery consisted in principle of a power driven drum 
or block, mounted on a bench or frame which also held 
a die box supporting the die and providing a holder 
for the lubricating substances so that they could be 
drawn into the die with the moving rod or wire. 

It was learned early in the art that only a limited 
amount of cold reduction could be performed in one 
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Figure 4— A typical wire drawing frame is illustrated in 
this view. 


passage through the die. However, it was also learned 
that successive passes could be given to total an im- 
pressive reduction from the starting size. Instead of 
using one block and changing the die for each draft, 
machinery was readily adapted to provide several 
blocks side by side, each having the proper size of die 
in the series of reductions. Figure 4 is a view of a typ- 
ical frame of this design. The rod coil was drawn onto 
the first block, removed to a reel or swift, drawn 
through the next die and onto the next block, and re- 
moved, and so on for five, six, or even more passes, 
depending on the size and type of wire to be finished. 

The next logical step was to lead the wire from the 
first block through another die to the second, and so 
on, in order to eliminate the back-breaking labor and 
loss of time entailed in stripping each individual block. 
This, indeed, had been done for some time with sizes 
small enough to utilize diamond dies. The replacement 
of rapidly-wearing iron or steel dies with tungsten 
carbide met the need for constant accuracy of size in 
each draft demanded by this system, and other prob- 
lems were soon overcome, to make continuous reduc- 
tion of rods and coarse wire feasibie and successful. 
One type of machine designed on this principle is shown 
in Figure 5. Study of butt-welding technique gave a 
further advantage in providing the continuous flow 
of rod to the machine necessary for full efficiency. This 
method can now give the rod as much as six or seven 
drafts with only one handling of the rod coil and one 
stripping of finished wire from the last block. 

Modern continuous wire drawing machinery is a 
carefully engineered piece of equipment, electrically 
powered and controlled. The rod or wire passes through 
the first, or ripper die onto a drum or capstan, thence, 
over guide sheaves, to the next die and onto the next 
capstan. Thus, each capstan provides the power to 
make the reduction in its companion die, and each 
capstan runs at greater speed to take up the increased 
footage of the wire, with the finishing block operating 
at a speed up to 2000 fpm, depending on the type and 
size of wire. Some machines carry individual a-c motors 
driving each capstan with variable field arrangement, 
automatically controlling its speed according to the 
slight variation of wire length. Other machines are de- 


IRON AND STEEL ENGINEER, DECEMBER, 1953 


signed with gear drive to each capstan in a suitable 
ratio to provide the increased speed at each draft, with 
variation in wire length absorbed in a quantity of wir 
carried on each intermediate block. On all machines, 
special electrical controls are installed to provide slow 
starting speeds with gradual acceleration to full oper 
ating speed. A typical rod machine drawing wire to 
0.148-in. finish size requires 155 hp and will take off 
about 24,000 Ib in an 8-hour shift. A typical fine wire 
machine is provided with 25 hp, and, drawing 0.015-in. 
finish size, produces about 300 Ib in the 8-hour shift. 
It may be of interest to point out that the production 
of 0.148-in. diameter amounts to 414,000 feet in length, 
while the production of 0.015-in. diameter is 504,000 
feet in length. 

The degree of drafting of steel wire is commonly 
measured in terms of percentage reduction in area 
from the larger to the smaller size. Thus a normal 
draft may be about 25-30 per cent reduction in area 





Figure 5— Machine shown was designed for continuous 
operation. 


from the starting size, although it may be as low as 
10 per cent, or as high as 35 per cent in some cases, de 
pending on the grade and purpose of the particular 
wire. In this way, a *49-in. (0.218 in.) rod, which is about 
the smallest size practical to finish in the hot rolling 
mill, can be reduced in successive drafts to 0.080-in. dia 
meter, a total reduction of over 85 per cent in the area 
of the starting rod. Such a wire could be reduced some 
what more. However, the cold working of the metal in 
each reduction increases tensile strength and hardness, 


Figure 6 — Low carbon steels are annealed in batch type 
bell furnaces. 
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Figure 7 — View shows continuous heat treating furnaces 
regulated by automatic temperature control. 


and sooner or later in the course of further reduction, 
depending on the grade of steel, ductility is impaired, 
perhaps to the point of actual fracture in the drawing 
operation. Since workability of the product must be 





Figure 8— Microscopic structure of low carbon steel is 
shown prior to cold work. 


preserved, reduction is stopped short of the point where 
damage to toughness begins. In the case of fine sizes, 
such as 0.030 or 0.020-in., the wire undergoes a heat 
treatment at some suitable stage in the reduction which 
erases the effect of previous drafting on tensile and 
ductility. Following the heat treatment, as much re- 
duction again, in terms of percentage, can be given if 
required. It is thus that total reductions from the rod 
of over 99 per cent are commonly obtained in making 
very fine wires. 

The type of heat treatment given to wire depends 
on the grade of steel. Low carbon steels are annealed 
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in batch type bell furnaces, illustrated in Figure 6, 
and the treatment consists essentially of heating the 
load just under the critical temperature and slow cool- 
ing. High carbon wires are seldom annealed for further 
wire drawing, because the annealed structure of these 
steels does not lend itself to the cold flow of metal 
caused in the die. A much more suitable structure is 
obtained in a form of normalizing treatment which is 
known as patenting, in the wire industry. This treat- 
ment is carried out with wire by passing strands 
through a heating furnace in which its temperature 
is raised well above the critical, and providing con- 
trolled cooling at the exit, either in air or in a molten 





Figure 9 — Cold drawing elongates the shape of the metal- 
lic grains. 


lead bath. The method of handling the wire strands is 
shown in Figure 7. Control of temperature and rate 
of cooling in this treatment develops a combination 
of strength and toughness in the drawn wire that can 
be obtained in no other way. 

Figure 8 shows the microscopic structure of low 


Figure 10 — Structure of patented wire is illustrated by 
this micrograph. 
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Figure 11 — Deformed crystals are shown for cold drawn 
high carbon steel wire. 


carbon steel prior to cold work, and Figure 9 the effect 
on this structure of the drawing operation. The longi- 
tudinal flow of metal caused in the die is well shown by 
the deformed grains of the latter structure. The struc- 
tures of patented, in Figure 10, and of cold drawn, 
Figure 11, high carbon steel show the same effect. A 
comparison of the structure of spheroidize-annealed 
high carbon steel, Figure 12, with that of the same steel 
patented makes apparent the fact that the uniform fine 
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Figure 12 — Wire shown here has been annealed to give 
spheroidal shape crystals. 


particle size of the latter will have a more uniform re- 
sponse to cold working than the mixed, or heterogen- 
eous, structure of the former. 

In regard to the physical properties of finished wires, 
an attempt will be made to cover a vast field in a few 
brief words. Steel wire can be produced within an ex- 
treme range in tensile strength from 50,000 psi in low 
carbon wire annealed at finish size, up to 500,000 psi 
for very small sizes of 1.00 per cent carbon piano wire. 
Within these extremes, it is important to note that 
properties of toughness are fully as necessary in al- 
most all wire applications as is strength. In this re- 
spect, most wires, even in the very high tensile grades, 
must meet the common test of wrapping around its 
own, or twice its own diameter, depending on the size, 
without fracture. Each grade of wire has specific re- 
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quirements it must meet, practically always measured 
by tensile strength, and often by specific tests for 
toughness, workability, or some characteristic related 
to its ultimate use. Thus a great variety of specialty 
wires are tailor made for the job they are expected 
to do. 

In order to meet the varied characteristics demanded 
of his product, the wire manufacturer has three ele- 
ments under his conirol. The analysis of the steel, the 
heat treatment given, and the amount of cold reduc- 
tion are inter-related factors which determine the me- 
chanical properties of the drawn wire. Steel wires all 
work harden about the same amount—that is, after 
cold working show about the same increase in tensile 
strength—regardless of analysis. Both analysis and 
heat treatment determine the tensile strength of rod 
or wire prior to drawing, and the amount of cold work 
is regulated by the size at which heat treatment is 
given. By applying combinations of these factors, prac- 
tices are developed in each case to provide the most 
suitable properties in a wire for its particular purpose. 

One type of wire, very important in its field of appli- 
cation, differs in many respects from the usual cold 
drawn wires. This type is known as oil tempered spring 
wire, and its structure. Figure 13, shows none of the 
effects of cold flow of metal. After this wire is cold 
drawn to size, it is passed in continuous strands 
through heating, quenching, and tempering baths, so 
that its mechanical properties are established, not by 
cold work, but by the hardening and tempering proc- 
ess. From this treatment, superior elastic character- 
istics are obtained, and the wire finds extensive use in 
a wide variety of mechanical springs. 

Any attempt to outline the uses of wire in our present 
life meets first the obvious uses, such as wire ropes in 
hoisting cables, tow lines, ships’ rigging, and the like; 
mandolin or piano strings; and of course wire fence of 
various types. Many uses not so obvious are found 
giving necessary strength to tire beads; comfort to the 


Figure 13 — Crystal and structure of oil tempered spring 
wire differs from most of the regular cold drawn wires. 
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chairs and beds in our homes; or reinforcement to the 
concrete roads we drive on. A thousand and one gadgets 
in our daily lives testify to the vast number and 
quantity of goods manufactured from wire. Coat hang- 
ers; can-keys; dish-drainers; hairpins; screwdrivers; 
screws, bolts, and nails; and even the screens on our 
windows; all are available at low cost because of the 





characteristics of wire. There is hardly a mechanism 


of industry that does not depend upon, or benefit from 
a coiled wire spring for its operation or control. 
Through its versatality, adaptability and economy, 
wire has come to fill an amazing number of needs in 


our modern way of life. } 


CURRENT AISE DISTRICT SECTION MEETING NOTICES 


BIRMINGHAM SECTION 


Monday, January 25, 1954 Dinner 6:30 P.M., 


Meeting 8:00 P.M. 

“Gas Turbines for Blast Furnace Gas,” by D. R. Jenkins, 
Manager, Gas Turbine Application Engineering, Westing- 
house Electric Corp., Philadelphia, Pa. 


Thomas Jefferson Hotel, Birmingham, Ala. 


a 


BUFFALO SECTION 


Tuesday, January 12, 1954 — Dinner 6:30 P.M., 
Meeting 8:00 P.M. 


Maintenance Symposium 


“Metallurgical Plant Maintenance,” by T. G. Bradbury, 
Laboratory Metallurgist, Steel Co. of Canada, Ltd., 
Hamilton, Ontario, Canada 


“Economy Realized Through Strain Gauge Checks,” by R. P. 
a. Field Engineer, Republic Steel Corp., Buffalo, 
N. Y. 


Hotel Sheraton, 715 Delaware Avenue, Buffalo, N. Y. 


a 


CHICAGO SECTION 


Tuesday, January 5, 1954—Dinner 6:15 P.M. Meet- 
ing 7:45 P.M. 
“‘Gas Turbines Place in Industry,’ by T. J. Putz, Manager, Gas 


Turbine Engineering Dept., Westinghouse Electric Corp., 
Philadelphia, Pa. 


Phil Smidt’s Restaurant, 1205 N. Calumet Avenue, 
Hammond, Ind. 


a 


CLEVELAND SECTION 


Tuesday, January 19, 1954 — Dinner 6:30 P.M., 
Meeting 8:00 P.M. 


“Productive Electrical Maintenance,” by A. D. King, Superin- 
tendent of Service, General Electric Co., Cleveland, Ohio 


University Club, 3813 Euclid Avenue, Cleveland, 
Ohio 
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DETROIT SECTION 


Tuesday, January 12, 1954 — Dinner 6:30 P.M., 
Meeting 8:00 P.M. 


“A Symposium on Material Handling,” by G. Lee Berry, 
Manager, Plant Engineering Department, Steel Division, 
Ford Motor Co., Dearborn, Mich. 


Dearborn Engineering Laboratories, Dearborn, Mich. 
“Meridan Room” 


+ 


PHILADELPHIA SECTION 


Saturday, January 9, 1954 — Dinner 6:00 P.M., 
Meeting 7:00 P.M. 
“Modern Methods of Communication at Lukens Steel Co.,”’ 


by G. P. Cardwell, Electrical Design Engineer, Lukens 
Steel Co., Coatesville, Pa. 


“Extensions to Electrical Generating and Distributing Systems 
at Sparrows Point,” by H. D. Ruger, Assistant Electrical 
Engineer, Bethlehem Steel Co., Sparrows Point, Md. 


Engineers’ Club, 1317 Spruce Street, Philadelphia, 
Pa. 


PITTSBURGH SECTION 


Friday, January 11, 1954 — Social Hour 6:00 P.Mm., 
Dinner 7:00 P.M., Meeting 8:00 P.M. 


Maintenance Symposium — 


“Field Repair of Large Rotating Machinery,’ by M. J. Wohlge- 
muth, Manager Electric Service, Westinghouse Electric 
Corp., East Pittsburgh, Pa. 


“Transformer Maintenance,” by B. L. Britt, Manager, Electric 
Service Department, Wagner Electric Corp., St. Louis, Mo. 


“A Safety Limit Stop,” by R. J. Harry, Vice President, Alliance 
Machine Co., Alliance, Ohio 







A 
YOUNGSTOWN SECTION 


Monday, January 25, 1953 — Dinner 6:30 P.M., 
Meeting 8:00 P.M. 


Paper to be announced later. 


Mahoning Country Club, Girard, Ohio 
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Designed, Engineered and Built 


by men who know furnaces. 


No Wonder Steel Men Prefer 


RUST CONTINUOUS REHEATING FURNACES 


for Accurate Temperature Control * High Capacity * Economy 
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“ous aye Rust’s patented zone-controlled, double or triple-fired, recuperative, continuous 

PACKAGE i furnaces are individually designed to meet specific needs. Each furnace provides 
CONTRACT” positive automatic control of predetermined heating temperature. Flexibility is 
















ep achieved by simply changing the fuel firing rate in the heating zone. The result is 
One’contrad cavers high tonnage output with minimum fuel consumption. In addition to reheating 

everything .. . from blue- , 
print through start up. Rust as- furnaces, Rust builds other types (designed for any fuel) to meet practically all 
sumes responsibility for de- __ metallurgical heating needs. For either new or modernization projects rely on 


sign, manufacture, erection, Rust for the complete iob. 
and is prepared to undertake p job 


all phases of the work with its 
own forces, including wiring — 
and piping. This results in sub- 
stantial savings . . . One profit 
instead of pyramiding ones 
which accrue where many subs 
are employed. 


RUST BUILDING PITTSBURGH, PA. 










































HY-LOAD 


High-capacity, cylindrical roller 
bearings for heaviest radial loads 
and light or intermittent thrust 
loads. Produced in 3 diameter 
series, 2 widths and more than 
800 sizes. 






WOUND 
ROLLER 


This is a three-part 
separable bearing 
available in various 
width classifications. 
The roller construc- 


INDUSTRIAL INCH 


Designed for slow-moving, 
heavily loaded machinery where 
large-diameter shafts are the rule. 
Accordingly, it is available in 


fractional-size bores for shafts = ‘= .—_— tion provides 
maximum resistance 
to shock, abrasion 
and fatigue. 


from 4” in diameter upwards. 


BARREL 


A series of angular-contact, 
self-aligning bearings 
capable of sustaining both 
radial and thrust loads. 
Race and roller curvatures 
insure ideal distribution of 
load, not only for normal 
operation but also for 
conditions of misalignment. 
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a. amt TRUNNIONED 
| ROLLER 


Ideal for industrial trucks, 
textile machinery, gear pumps, 
conveyors, hoists and agricultura] 
equipment. Rollers have 
trunnioned ends which fit into 
holes in the end rings. End 


DESIGNED 
rings are located and held 


FOR parallel by spacing bars which 
HEAVY also guide and retain rollers. 


DUTY... 


WATT ROLLER BEARINGS 


-ee-and there’s a type and size for every need 


\ 






















Hyatt’s complete line of radial and angular- The next time you buy new equipment, or make 


contact bearings—more than 800 sizes in the a changeover, specify lower maintenance costs 
Hy-Load series alone—makes the engineers’ job by specifying Hyatt Bearings! And if you need 
easier, because it makes possible greater design technical help in your selection of bearings, or 
flexibility. For the equipment buyer, this means desire information about particular bearings or 
longer bearing life and lower maintenance costs their applications, ask for the services of a Hyatt 
—with just the right bearings designed into sales-engineer. Call or write Hyatt Bearings 


every vital load-carrying position. Division, General Motors Corp., Harrison, N. J. 





HYATT BEARINGS DIVISION e GENERAL MOTORS CORPORATION 
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A INTERNATIONAL engineering 
is credited with a French steel com- 
pany’s success in producing extreme- 
ly thin strip for French industry. The 
rolling mill is American; electrical 
equipment is German; the electrical 
equipment was assembled under the 
supervision of German engineers; and 
the finished product is supplied to 
steel fabricators in France. 

The concern Societe Etilam, of 
Jeumont, France, since March, 1952, 
has rolled thousands of tons of thin- 
gage strip, gradually increasing over- 
all plant production by about 25 per 
cent. This increase was made possible 
by the installation of a 20-in. (508- 
mm) Y-mill, built by Mackintosh- 
Hemphill Co., Pittsburgh, Pa. 

Within a year, the company ex- 
pects to expand output by running 
the plant 16 hours per day, and to 
augment the hourly production 
through improvement in regularity 
of operations. 

Current practice calls for speeds 
up to about 340 meters per minute 
(1115.48 ft) in reducing Thomas steel 
(basic bessemer) strip from 2mm 
(0.0787-in.) to 0.50mm_ (0.0197-in.) 
in four or five passes. The average re- 
duction is 25 to 30 per cent. Strip is 
between 300mm (11.8-in.) and 400- 
mm (15.75-in.) wide. 

During initial operations, produc- 
tion averaged 480 kg (1058.25 Ib) per 
hour of thin strip (0.11mm or 0.004- 
in.) and 1100 kg (2425 lb) of heavier 
gage strip (0.50mm or 0.0197-in). To- 
day 520 kg (1144 Ib) of thin strip is 
being produced. 

The Mackintosh Y-mill, so named 
because of the Y-shaped arrangement 
of the rolls, is a 20-in. (508mm) rever- 
sing cold mill. The mill consists of 





FRENCH STEEL COMPANY 
INSTALLS REVERSING 
COLD STRIP MILL 


... . article is based on information sent by 


Messrs. A. 


Meurisse, Chief Engineer of S. A. 


mont, France .... 


seven rolls arranged in the shape of a 
“Y.” From top to bottom the rolls 
are: two principal back-up rolls (450- 
mm, or 17.7168-in. in diameter); two 
intermediate back-up rolls (156mm 
or 6.1418-in); upper work roll (92mm 
or 3.6211-in.); lower work roll (156- 
mm) and lower back-up roll (492mm 
or 19.37-in.). Three of these rolls, the 
intermediate back-ups, are driven. 

Built under a licensing agreement 
with the inventor, A. B. Montgom- 
ery, Pittsburgh consulting engineer, 
the Mackintosh Y-mill is the first re- 
versing cold strip mill to combine the 
advantages of small diameter work 
rolls with the power required for deep 
draft and high speed. 


Figure 1 — Entry side of Y-mill shows uncoiler, threader- 


leveller, and mill with tension reel in operation. When 
an odd number of passes are used, coils may be dis- 


charged from this side. 


roll change. 


: 


. : ~ y , 
— 4 nin a 


Bador, Managing Director, and H. 


Etilan, Jeu- 


Accurate fin'shed gage 
proved surface finish of cold rolled 
strip, plus greater roll penetrating 
ability were some of the features the 
French 
looking for when they specified this 
mill. 

Foundations for the mill were laid 
by a regional contractor under the 
supervision of Etilam engineers. The 
erection was made solely by Societe 
Etilam according to complete draw 
ings furnished by Mackintosh- 
Hemphill. Regardless of weight and 
complexity of various parts, the mill 
was assembled in a minimum of time. 
Electrical equipment were supplied 
by the German firm A. E. G. Layout 


company's engineers were 


Figure 2 — Delivery side tension reel is coiling thin strip 
(0.005-in.) at high speed. Jib crane above mill expedites 
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’ |mproved Competitive Position 


through NEW BLISS SHEAR LINE 


Coil is transformed into stacked, cut sheets 
at rates up to 200 fpm 


Installing this shear line engineered to their own require- 
ments and switching steel purchases from pre-cut blanks to 
coiled stock, Reeves Steel and Manufacturing Company of 
Dover, Ohio. profited three ways: 
@ They gained control of an important phase of their 
production while amortizing their own equipment. 
@ They eliminated the mill’s “extra” charges. 
@ They reduced expenses of storage and record 
keeping. 
Like others, Reeves chose Bliss after comparison with stand- 
ardized machinery. Nine* vital operations assuring scratch- 
free surfaces, blanks of uniform flatness and perfect shearing 
explain why. 


Such clearly-defined benefits from Bliss engineering help 
to account for the prominence of Bliss rolling mill equip- 
ment throughout the metal-producing industry. 

Although principally in use in steel plants, the Bliss shear 
line can be of equal advantage to manufacturers, fabrica- 
tors and warehouses. 

You can read a comprehensive description of this ma- 
chinery in the revised Bliss Rolling Mill Brochure by simply 
sending for it today. It’s likely you'll see there Bliss equip- 
ment relating to your problem. When you do, Bliss’ En- 
gineering Department is as handy as your telephone... 
wherever you are! 


*(1) Coil conveyor delivers coil to (2) coil box pay-off. (3) Coil is 
threaded to leveler; (4) flattened; (5) gaged to length (6) cut; 
(7) conveyed and finish-levelled; (8) fed and (9) stacked for 
banding. 


Remember: LS 4 | S GS for Presses, ROLLING MILLS, Special Machinery 














of motors, main and auxiliary con- 
trols and connections was done by 
two German electrical engineers as- 
sisted by Etilam personnel. 

On March 21, 1952, the first strip 
was threaded into the rolls. Opera- 
tions were taken over by the sup- 
pliers’ engineers. Testing the reel ten- 
sion and its proper adjustment took 
several days. A production schedule 
was attempted on April 4, with extra- 
mild annealed strip 330mm (13-in.) 
wide and 1.7mm _ (0.067-in.) thick. 
Preliminary rolling had been done on 
a two-high mill. 





Figure 3 — Side view of Y-mill shows 
arrangement of work and back-up 
rolls. Fully enclosed ‘‘screw down’’ 
is under bottom back-up roll. 


Initial coils had a 2mm gage. These 
were reduced on the Y-mill to 0.50- 
mm in four or five passes, depending 
upon coil hardness. Variations in pri- 
mary manufacture of Thomas steel 
(basic bessemer) make uniform qual- 
ity cold rolled products extremely 
difficult to achieve. For this first trial, 
the strip was precut to avoid incip- 
ient tears. 

Despite inexperienced personnel, 
the mill yielded the expected results. 
The anticipated gage of 0.10 to 0.12- 
mm (0.0039 or 0.0047-in.) was at- 
tained. 

Today on widths of 340mm (13.- 
3860-in.) the mill produces about 


Figure 4 — French-designed shear is slitting steel into 8 
strips. Knife arbors are not driven. Power is provided 


by pull reels. 


2000-2500 kg (4409-5511 lb) per hour. 
Most important production has been 
in Thomas steel, semi-finished stock 
of 2mm gage reduced to 0.50mm and 
the same roughs of 2mm finished at 
0.11mm. Widths are between 300 and 
400mm, (11.8 and 15.75-in.). 

Annealing facilities in the plant 
consist of Ripoche bell-type electric 
furnaces with neutral gas obtained 
by cracking ammonia. The bells are 
designed to hold piles of coils with a 
maximum outside diameter of 0.75m 
(2.46 ft). Since the coils measure 
about 1.10m (3.6 ft) when they arrive 
from the mill, they are cut in two on 
the shearing line to fit under the 
bells. Sometimes intermediate an- 
nealing is necessary because of cracks 
which appear on the edges of the thin 
strip. 

Coils weighing 1500 to 2000 kg are 
returned from the annealing furnaces 
in weights of 750 to 1000 kg. Since 
the gage is 0.50mm when the coils 
come from the furnaces, the length is 
sufficient to permit satisfactory roll- 
ing on the reversing Y-mill. 

Through close collaboration with 
hot strip suppliers, Etilam is trying 
to eliminate intermediate annealing. 
The annealing causes considerable 
loss of time in the mill and adds to 
production costs. 

A 400mm (15.75-in.) slitting shear 
specially designed for thin strip is 
now under construction. Arbors on 
which knives are mounted are idle, 
not driven. Strip to be sheared is 
drawn by the four puller reels, on 
which a maximum of eight strips are 
wound. 

Hot rolled 0.13 per cent carbon 
steel is supplied to Etilam by the new 
continuous rolling mill of Providence 
Steel Works at Rehon. The Provid- 
ence Steel Works until very recently 
were the only producers in France 





phere. 


= 


who could furnish 400mm wide strip, 
weighing 5 kg per mm width (300 |b- 
l-in. width). Steel is ordered in widths 
of 280mm (11.0238-in.) to 400mm 
(15.7483-in.). 

But the Providence plant can pro 
vide only Thomas steels. This is a 
handicap for Etilam. Siemens, or 
basic open hearth, steel can be easily 
rolled without intermediate anneal 
ing. But unfortunately, no wide strip 
in basic open hearth steel is available 

To meet this cold-rolling difficulty 
Providence is now working on an im 
provement for its Thomas. steels 
which should give them practically 
the same rolling and deep drawing 
properties as the Martin steels enjoy 
now. 

The management of the Etilam 
mill has encountered a disadvantage 
in the utilization of the mill, because 
of the French price structure for hot 
rolled strip. The fact is that wide hot 
rolled strip costs more than the lesser 
widths. But the lesser widths cannot 
be purchased in heavy enough coils 
to be rolled at high speed in the re 
versing Y-mill. So, to get heavy nar 
row coils, Etilam has the additional 
expense of shearing the wide coils and 
at the same time paying more for 
them. 

Etilam’s principal markets for cold 
rolled strip are distributors of pack 
ing bands, manufacturers of Berg 
man and Kopex tubes for electric 
conductors, manufacturers of elec 
tric cables, automobile radiators and 
parts, weaving blades, shoe trees, 
metal labels, household articles; elec- 
trical appliances and cutters and 
stampers of washers. 

Steel strip, plain or coated (tinned, 
galvanized, leaded, lacquered) is fur- 
nished by Etilam ready to use in the 
annealed state, cold-worked to the 
desired hardness, or quenched. 


Figure 5 — Annealing facilities consist of these Ripoche 
bell-type electric furnaces with an ammonia atmos- 
























































FAIRLESS WORKS 
ORE AND COAL UNLOADERS 


AONE reason for selecting Morris- 
ville, Pa., as the site for U. S. Steel 
Corp.'s giant new Fairless Works was 
economical water transportation on 
the Delaware River. Tidewater ship- 
ping to this plant will be advan- 
tageous in low costs because it will be 
possible to bring in by water the 
largest part of an estimated 5,400,000 
tons of raw materials annually. Sav- 
ings will also be made on freight 
charges for exported goods. 

The dock is built on one side of a 
350-ft wide boat slip which has sheet- 
pile bulkheads on both sides and 


Figure 1 — These two ore and coal unloaders at United 
States Steel Corp.’s giant Fairless works were designed 
and constructed by Dravo Corp. to meet anticipated 
future requirements for handling heavy imported 
iron ore, as well as to handle the present 150-Ib per 
cu ft ore. 





Sor 


By LAIMONS NARUNS 
Engineer, Crane and Bridge Dept. 
Engineering Works Div. 
Dravo Corp. 
Pittsburgh, Pa. 


heavy foundations for material han- 
dling equipment on the dock side. 
The slip is 1000 ft long and 27 ft deep, 
and the northern end of it is left open 
for possible future extension. It is 
planned to deepen the slip to 40 ft 
after the upper Delaware channel is 
dredged to accommodate 35-ft draft 
ships. 

When this is completed, ocean go- 
ing cargo ships will unload imported 
ore not only for Fairless Works but 
also for other U. S. Steel plants. An 
estimated additional 3,500,000 to 6,- 


000,000 tons of ore per year will be 
made available to these plants in the 
winter months when no ore moves on 
the Great Lakes. 

One of the main foreign sources 
will be the “iron mountain” of Cerro 
Bolivar in Venezuela where there are 
an estimated 500,000,000 tons of rich 
iron ore. 

The material handling equipment 
at the new dock of Fairless Works 
had to be designed to meet antici- 
pated future requirements. Dravo 
Corp., Pittsburgh, Pa., was awarded 


Figure 2 — Lower portion of the unloader gives ample 
clearance for three railroad tracks. Note the rear 
cantilever of the runway projecting 64 ft from the 
tower. The hopper cantilevered out from the rear of 
the tower feeds another conveyor. In all, there are 


four hoppers to receive raw material unloaded by this 


equipment. 
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IT’S PERFORMANCE THAT COUNTS 





...there’s more to 
a champion than 
the tape measure 
shows! 











Average Wingman . . . 





Champion Wingman... 
he may measure the 


same— but he’s stopped 


he scores when 
the pressure’s on. 





in the close ones. 














HARDTEM DIE BLOCKS perform like “champions” 
in your production line! 


Heppenstall Die Blocks perform like analysis resists softening and heat check- 
champions because they possess those _ ing in service. Records from Plants using 
extras that result in superior perform- | Hardtem Die Blocks prove the following 
ance on the job. Their patented steel benefits for production. 


* Long Life of Dies * Holding of True Dimensions 


* Longer Production Runs %* Lower Overall Die Cost 





* Reductions in Down Time 


It will pay you to try Hardtem Die Blocks. Heppenstall 
Call Heppenstall Company, Pittsburgh 1, Pa. 


Sales offices in principal cities. 





... the most dependable name in die blocks 
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BUILT TO BEAT THE HEAT 


ROCKBESTOS A.V.C. 


(N.E.C. TYPE AVA) POWER CABLE 


IT'S THE A.V.C. CONSTRUCTION THAT MAKES THE DIFFERENCE - 





PP LP LOE EARL SEP LELADBE ILE D 















INNER OUTER 
FELTED FELTED 
ASBESTOS yoo ASBESTOS 
WALL WALL 





You can get hic folate] de- 
pendable service under 
rtd -1e-Mme) ol -igehilile Miaeolilel te 
tions because these walls 
of’ impregnated felted 
asbestos permanently re- 
ri Mmmil teh Mio lile Mule iitig 
Mar ealolaliaelmelslulelel melale| 
effectively seal the high 
dielectric varnished cam- 
bric tapes from deterio- 
igehilelam 


Here is one cable built for “Hot Spot” applications. 


You can safely and dependably use it in conduit for wiring around 


furnaces, ovens, soaking pits, boilers, etc. where temperatures run up to 230°F 


Rockbestos A.V.C. Power Cables are permanently insulated to resist flame, 
heat and moisture, grease, oil and corrosive fumes. They insure complete 


protection to vital power circuits which must operate under severe conditions. 


Get the complete story on Rockbestos A.V.C. Power Cables from your nearest 
Rockbestos Field Engineer or write us at New Haven for the catalog 
“Cuts Cable Costs”. 


ROCK BESTOS pPrRopuctTs cCorRP. 


NEW HAVEN 4, CONNECTICUT 


NEW YORK « CLEVELAND « DETROIT « CHICAGO 
PITTSBURGH « ST.LOUIS * LOS ANGELES * NEW ORLEANS 
OAKLAND, CALIFORNIA «© SEATTLE 
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the contract for two man-trolley type 
unloaders with 15-ton capacity clam- 
shell buckets. The two unloaders 
travel the full length of the slip on a 
common runway. 


GENERAL DATA 


The two unloaders are identical, 
each consisting essentially of a cen- 
ter tower section and a 267-ft long 
horizontal runway for a man-trolley. 
The front cantilever is designed for a 
bucket reach of 86 ft out from the 
front legs to unload ships of 108-ft 
beam planned for the future. A 65-ft 
long runway through the tower and 
a working travel of 64 ft 6 in. on the 
rear cantilever add to a total trolley 
travel of 215 ft 6 in. 

The tower, 65 ft wide and 45 ft 
deep, is mounted on four eight-wheel 
trucks, one at each corner. The tower 
structure is built of rolled steel 
shapes. Its lower portion is construct- 
ed in the ferm of a portal to give 
ample clearance for three railroad 
tracks and a future conveyor belt be- 
tween the tower runway tracks. The 
top of the portal supports four hop- 
pers, one of which is cantilevered 
from the rear end of the tower to feed 
an ore conveyor belt now installed. 

The upper part of the tower sup- 
ports a machinery house of corru- 
gated metal sheeting over a steel 
frame. In it is the apron hoist ma- 
chinery. A lift beam with an 8-ton 
trolley service hoist runs across the 
house and extends out from one side 
to permit handling of machinery. 

The upper end of the tower on the 
water side forms a mast for raising 
the runway apron. It supports a latch 
to secure the apron in raised position, 
and sheaves for apron hoist reeving. 
An anemometer is placed on top of 
the mast, highest point of the entire 
unit. 

A system of walkways, stairs and 
ladders provides access to the un- 
loader tower and runway. All walk- 
ways and platforms are fabricated 
from open-type steel grating. Ladders 
are provided with basket type safety 
cages made of expanded metal. 

The minimum cubic «nd tonnage 
capacities of buckets and hoppers are 
based upon ore weighing 150 lb per 
cubic ft. However, many foreign ores 
weigh up to 200 lb per cu ft. There- 
fore, all structural, mechanical, and 
electrical parts were designed to han- 
dle equivalent volumes of ore weigh- 
ing 200 lb per cu ft. 


The main tower structure, the trol- 
ley runway, and the apron are of 
riveted construction, while parts 
such as the trolley, the apron hoist 
house, the trolley canopy, truck 
equalizers, and hoppers are of weld- 
ed construction. 

The unloader is operated on 230-v 
d-c electric power and full magnetic 
control is used throughout the entire 
electrical system. 


MAN-TROLLEY 


The man-trolley consists of a heavy 
welded steel frame which supports 
the mechanical equipment and a 
sheet metal house with two floors sus- 
pended beneath the trolley frame. On 
the top floor are electrical control 
boards and resistors for hoist and 
trolley travel. The lower room is the 
operator's cab and contains all 
master operating switches. These 
switches control the hoisting of the 
bucket, trolley travel and tower 





Figure 3 — The hopper that feeds this 
ore conveyor belt is cantilevered out 
from the rear of the unloader 
structure. Both unloaders are simi- 
larly equipped. The 48-in. conveyor 
belt is 3600 ft long and runs parallel 
to the ore storage yard. 


travel motions. The operator's cab is 
constructed to give the operator an 
unobstructed view for unloading op- 
erations. 

The main members of the trolley 
frame are made of low alloy steel to 
minimize dead weight, and to in- 
crease strength and resistance to cor- 
rosion. The frame was completely 
fabricated before any machining was 
performed, thus providing the best 
possible foundation for alignment of 
the mechanical equipment. It is 
spring mounted on four 33-in. dia- 
meter tapered tread, single flanged 
wheels which were accurately mach- 
ined and matched in pairs for each 
axle. 

The two 125-hp trolley drive mo- 
tors are mounted on welded steel 
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cradles which are supported on anti- 
friction bearings at two points on the 
trolley axle and on a third point 
through a flexible connection to the 
trolley frame. This arrangement al- 
lows for flexing of the supporting 
springs without misalignment of 
gearing. 

The bucket is hoisted by two 250- 
hp motors. Each motor drives a cast 
steel drum with machined grooves of 
34-in. pitch diameter for wire rope. 
The hoisting speed of the bucket is 
250 fpm, while the trolley travel bal- 
anced speed is 1000 fpm. At these 
speeds, assuming a bucket hoist dis- 
tance of 50 ft and a trolley travel of 
60 ft, the unloader bucket is capable 
of making a round trip from ship's 
hold in 40 seconds. The unloader can 
be operated continuously at this rate 
and is theoretically capable of trans- 
porting 1350 net tons per hour of ore 
weighing 150 lb per cu ft when utiliz- 
ing a bucket of 200 cu ft rated capac- 
ity and when digging in material of 
sufficient depth to assure rated load. 
The actual average capacity is lower 
because of time lost in clean-up op- 
erations of the boats, unloader move- 
ments, etc. 

Each unloader is equipped with 
buckets of three sizes. 

1. One ore bucket rated 200 cu ft 
or 15 net tons when digging ore 
weighing 150 lb per cu ft crush- 
ed to 2) in. minus. 

2. One coal bucket rated 400 cu ft 
or 10 net tons when digging run- 
of-mine coal weighing 50 lb per 
cu ft. 

3. One ore bucket rated 120 cu ft 
or 9 net tons. 

The smaller ore bucket is arranged 
to be used with a turntable which is 
installed in the trolley frame deck be- 
neath the hoist drums and is of the 
direct-connected, drive 
type. 


bevel-gear 


TROLLEY RUNWAY 


The trolley runway consists of two 
modified Warren trusses, braced with 
transverse yokes at each panel point. 
These longitudinal trusses support 24 
WF 100-lb runway beams, contin- 
uous 12 x *4-in. cover plates and 105- 
lb rails for the man trolley. The rail 
stringers are canted inward on a slope 
of 1 in 40, in order to put the wear 
surface at the center of the rail head. 

The front cantilever is of a hinged 
apron type and can be raised to clear 
a ship’s rigging while moving along 
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the dock. It is 105 ft long and sus- 
pended in the lowered position on 
two sets of linked eyebars. 

The apron is automatically latched 
securely in its fully raised position 
when the unloader is not in use or left 
unattended. During regular working 
periods the apron is usually raised 
only to a position where it clears any 
possible interference and is held by 
the lifting ropes. 

The machinery house on top of the 
tower shelters electrical control 
panels and resistors for the tower 
travel motors as well as apron hoist- 
ing machinery. The apron hoist is 
operated by a 65-hp motor equipped 
with electric brake through spur gear 
and worm gear reductions. The weld- 
ed drum is grooved to receive all of 
the rope in one layer. 

The apron hoist can be operated at 
two positions by means of duplicate 
controls. One set of controls is located 
at the apron hoist house and the other 
is placed at the level of the trolley 
runway. However, the release of the 
safety latch, which is accomplished 
by means of a hand-powered winch, 
is confined to the upper iocation only. 

The apron hoist control is inter- 
locked with trolley travel control so 
that apron hoist motors cannot be 
energized when the trolley is on the 
apron. The single hoist drum has a 
50-in. pitch diameter and the reeving 
consists of two one-in. diameter 
ropes which are connected with one 
end to the drum, each reeved seven 
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parts over 331-in. outside diameter 
sheaves, and with the other ends con- 
nected to a bar type equalizer on the 
apron. The raising of the apron re- 
quires 54% minutes. 

Low alloy steel of relatively high 
strength and resistance 
(Tri-Ten) was used in apron trusses 
and frames to minimize the 
dead load of the apron. 

The construction of the tower run- 
way and the rear cantilever is similar 
to the apron except that the rear can- 
tilever is supported by a fixed struc- 
tural hanger. Structural carbon steel 
is used throughout in these portions 
of the runway. 


corrosion 


CcTOSS 


At both ends of the runway spring 
buffers with a stroke of 20 in. are pro- 
vided for emergency stopping. These 
buffers were designed to absorb the 
full energy of the trolley when travel- 
ing at 50 per cent balanced speed 
without the lifted load. An additional 
movable buffer is provided at the 


water leg of the tower to stop the trol- 
ley when the apron is in raised posi- 
tion. This spring buffer is lowered 
across the trolley track by the action 
of raising the apron. Thus, the trolley 
may be used safely for reclaiming ma- 
terial from the storage area under the 
rear cantilever also when apron is 
raised. 


HOPPERS 


The lower part of tower supports 
four hoppers. The front hoppers, A 
and B, are placed above two parallel 
railroad tracks that run along the 
dock. They are equipped with 48-in. 
x 48-in. undercut gates which are in- 
dependently motor operated and 
feed ore to railroad cars through dis- 
charge chutes. The two hoppers are 
alike, each having a capacity of 101 
tons of ore (150 lb per cu ft), a top 
area of 16 x 25 ft, and minimum cor- 
ner slopes of 43 degrees. The eleva- 
tion of these hoppers was set as low 
as possible consistent with top deck 
area required for bucket discharge, 
valley slopes, type of gate used, and 
23-ft clearance for railroad cars. 

The two rear hoppers, C and D, 
have feeders over conveyor belts. 
Hopper C is for coal only, but was de- 
signed for 200 lb per cu ft ore so that 
it could be used for ore if necessary. 
Hoppers C and D are alike except for 
a baffle across the top of hopper D 
which is located over the ore belt out- 
side the rear tower legs. The baffle 
cuts down the ore storage capacity 
and thereby reduces the load on the 
rear legs of the tower. Hopper C has 
a rated capacity of 47 tons of coal 
and hopper D of 120 tons of 150 Ib 
per cu ft ore. They both have top area 


Figure 4 — Eight-wheel trucks located 
at each corner of the unloader are 
equipped with rocker bars and 
equalizer beams to distribute the 
load uniformly over all wheels. One 
33-hp motor drives all wheels 
through worm gear and spur gear 
reduction units to each axle. 


of 18 ft x 25 ft and minimum corner 
slopes of 46 degrees. 

All four hoppers are made of %¢-in. 
shell plating suitably stiffened and 
lined with %¢-in. abrasion resistant 
steel. 

The rear cantilever of the runway 
provides for a bucket travel of 64 ft 
6 in. beyond the landward legs of the 
tower. With this travel, ore can be 
taken directly from the ship to tem- 
porary storage in a concrete floored 
trough having a capacity of 60,000 
tons. From here, it is handled by an 
ore bridge which transfers material 
either to the ore storage yard of 750,- 
000-ton capacity or to an electrically 
heated storage hopper from where 
ore is discharged into electrically op- 
erated, double side dump transfer 
cars used for stocking blast furnace 
bins. 

The belt conveyor under the canti- 
levered rear hoppers of the unloaders 
is 48 in. wide and 3600 ft long. It runs 
parallel to the boat slip and ore stor- 
age yard and carries ore to the blast 
furnaces. 


TRUCKS 


The unloader travels on tracks 65 
ft center to center which are formed 
by double rails on 2-ft 6-in. centers. 
Design of the 8-wheel unloader travel 
trucks at each corner of the tower in- 
volves a variety of conditions which 
result in a wide range of possible 
wheel loads. Among these conditions 
are location of man-trolley, amount 
of material carried by man-trolley, 
apron up or apron down, amount of 
ore and coal in hoppers, wind, travel- 
ling condition, etc. 

The load is fully equalized over all 
wheels by a system of rocker bars and 
equalizing beams. The wrought steel 
single-flanged wheels are 30 in. in 
diameter with flat treads which are 
rim toughened. 

Each corner is driven independ- 
ently by one 33-hp motor driving 
through worm gear and spur gear re- 
duction units to each axle. The worm 
gear reductions are connected to the 
motor by universal joints. A friction 
coupling is used between the two 
worm gear units with each individual 
worm set having the ability to trans- 
mit momentarily the full starting 
torque of the motor. Each worm 
wheel and spur pinion is mounted on 
a common shaft. One spur pinion 
drives two gears which, in turn, drive 
two wheels on a common axle. Pro- 
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+ World's Largest Builders of World's Largest Cranes 
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LOOK AT THE FEATURES OF THIS NEW CRANE! 


_ @ Working parts easily accessible for quick maintenance. 


® Adequate end bracing and large gusset plates keep crane square and girders 
plumb. 


® Liberal safety factors . . . girders, ropes, bearings, gearing. motor sizes. 
® Sealed lubrication on all roller bearings. 
® Enclosed controls keep out mill dirt and, as located on foot walk, provide 


maximum accessibility. 


® Operation easily and accurately controlled. Operator's cab located at center of 
bridge gives best visibility. 

® One-piece welded trolley frame. 

® All-steel construction including cast steel drums. 


For over half a century leading mill designers and builders for heavy industry have 
turned to The Alliance Machine Company for dependable heavy-duty cranes. Alliance has 
constantly pioneered mechanical features which are accepted today as conventional. Alliance 
can develop equipment best suited to your company’s particular heavy material handling 
needs. Write for full information. 


THE ALLIANCE MACHINE COMPANY 


MAIN OFFICE *® ALLIANCE OHIO © PITTSBURGH OFFICE *® OLIVER BUILDING. PITTSBURGH PENNSYLVANIA 


Alliance Standard Steel Mill Crane in the Cold Strip Reduction Department of the 
Fairless Works, U. S. Steel Corporation. This standard overhead crane has a 100-ft 
span, with a 90-ton main hoist and 30-ton auxiliary hoist. 
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visions are made to limit the drop of 
any truck to one in. in case of axle 
breakage. 


RAIL CLAMPS 


Rail clamps are a highly important 
safety feature. Two automatic rail 
clamps of Dravo design are used on 
each side of the tower. These clamps 
have sufficient grip on the rails, using 
30 per cent coefficient of friction be- 
tween the jaw of the clamp and the 
rail, to hold the unloader structure 
against a maximum wind pressure of 
40 lb per sq ft without benefit of other 
devices. The gripping force for each 
clamp is furnished by the action of 
helical springs through a toggle and 
lever arrangement which greatly 
multiplies the spring force. The arms 
of these clamps are made of cast steel 
with jaw inserts made of hardened 
steel for engaging the rail. The whole 
clarap construction is simple. The 
only parts requiring attention are the 
teeth of the jaw inserts which can be 
resharpened or replaced. 

The clamp is released by a system 
of ropes reeved about sheaves in the 
clamp arms and attached to a drum 
in the release mechanism. One motor 








Figure 5— Automatic rai! clamps of 


Dravo design are an important 
safety feature of the unloaders. The 
clamps hold the structures against 
wind pressure of 40 Ib per sq ft. 
They grip the rail by the action of 
helical springs through toggle and 
lever arrangement illustrated here. 


operates two welded steel drums. It 
has a magnetically set spring release 
brake to stop the motion of the clamp 


arms upon reaching their release 
position. 

The anemometer arrangement con- 
sists of a Burton wind-cup generator 
and a direct reading recorder, com- 
plete with a panel to cut out tower 
travel when wind velocity exceeds 38 
mph. At the same time a motor 
driven siren is actuated to sound 
high-wind alarm, and rail clamps are 
automatically set. The controls for 
the rail clamp motors are interlocked 
with the bridge travel motors so that 
the rail clamps also are set automatic- 
ally in case of a power failure and at 
all times except when bridge travel 
motors are operating. 

The entire weight of the clamp is 
carried on the supporting structure 
so that the clamp never slides on the 
rail, and there is ample clearance be- 
tween the jaws and the sides of the 
rail head when the clamp is released. 

These unloaders are modern high 
speed machines which not only will 
meet present needs but also will un- 
load spedily and efficiently the huge 
ore ships of the future which will 
navigate the Delaware channel, when 
deepened, bringing ore to Fairless 


Works. 








Four High — Four Stand 










VALVOLINE OIL COMPANY Freedom, Pennsylvania 


DIVISION OF ASHLAND OIL & REFINING CO. 


One of the many large mills 

at ALLEGHENY LUDLUM STEEL CORP., 
West Leechburg, Penna. 

lubricated by VALVOLINE 
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G-E LIMITAMP controls the operation of high-voltage motor 
. gives you quick, silent protection 


Safety for your personnel and equipment 
with high-voltage G-E Limitamp Control 




















drives up to 2250 hp 


Don’t take chances with dangerous 
short-circuit conditions. G-E Limit- 
amp Control protects against sud- 
den electrical overloads . . . assures 
greater safety for your personnel 
and costly electrical equipment. A 
high-voltage motor control, G-E 
Limitamp Control provides inter- 
rupting capacity up to 250,000 kva. 


MAINTENANCE PERSONNEL is 
guarded by a steel barrier sepa- 
rating high- and low-voltage com- 
partments. A mechanical door 
interlock assures motor circuit in- 
terruption before the fuse compart- 
ment door can be opened. 


GET EQUIPMENT PROTECTION 
with General Electric Type EJ-2 
fuses which clear fault current 


You COR ful you confi CHCE Ue __ 


GENERAL @@ ELECTRIC 


NS 





in less than |, cycle, operate only 
under actual “‘short’’ conditions. 
Also, improved heavy-duty air 
break contactors give you millions 
of operations. 


FOR YOUR SPECIAL OPERATION 
individual components need not be 
specified. Let G-E application engi 
neers select the correct components, 
give you the right interrupting 
capacity ... better personnel and 
equipment safety. 


FOR COMPLETE INFORMATION 
about G-E Limitamp Control, con- 
tact your nearest G-E Apparatus 
Sales Office, or write to Section 781-7 
for Bulletin GEA-5409 today. Gen- 
eral Electric Company, Schenec- 
tady 5, N. Y. 


for personnel and equipment 
conditions up to 250,000 kva.. 





MAINTENANCE IS EASY... 


forward on hinges for the disconnect posi 


tion 


and fuses can be quickly lifted out. 




















against dangerous short-circuit 
. helps prevent costly shutdowns. 


Fuses swing 





We “planted” it in wartime 


Two years ago next month we broke the news about 
“the palm tree that grows in Ohio” — Palmoshield, 





the domestic replacement for imported palm oil. 
Users at this writing include most of the major tin 
plate producers of this country and Canada. They 
have found that Palmoshield, being a scientifically 
Pf formulated product, is much more stable and uniform 


a oo than the natural oil. In use it has helped increase 


tonnage as much as 15%. More important, it eliminates many of the 

















variables which can prevent rolling clean, high quality steel. 


... it flourishes in peace! 


Today, the picture in steel is changing. With the pressure of production 
easing, increasing emphasis is placed on quality, on problems of finish and 
efficiency in operation. 

Ironsides research, which developed Palmoshield, is now geared to these 
problems of the future. The same facilities which freed the industry from 
dependence upon foreign lubricants can now be focused on specific plant 
lubricating questions. Our engineers are available for consultation and 
technical assistance without obligation. Call or write Director of Research, 
The Lronsides Company, 270 West Mound Street, Columbus, Ohio. 


Special Lubricants and Preservatives 


‘mo [RONSIDES PALMOSHIELD 
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“the palm tree that grows in Ohio’ 
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By MAXWELL L. BIBLE, Roll Oil Technician, The Brooks Oil Co., Pittsburgh, Pa. 


A- MULTI-PURPOSE ROLLING COMPOUND 


ACOLD reduction of steel and other 
metals has always been a _ severe 
problem in lubrication requirements. 
A desirable lubricant should provide 
the maximum in gauge reduction 
with minimum power input, negli- 
gible damage to rolls, high surface 
speed, ultra-high finish, low tempera- 
ture rolling practice, a minimum of 
cooling water, clean surfaces and 
economical costs of the lubricant and 
application. 

Palm oil was probably the first 
product used, and is not to be disre- 
garded because of the good rolling 
performance which has been attain- 
ed. While still in use, various unfavor- 
able factors or characteristics have 
stimulated the development of an 
improved product, particularly to 
satisfy increasing changes in metal- 
lurgical and rolling practice demands. 

Sections of the petroleum industry 
have with laboratory research, pro- 
longed experiments, and costly ex- 
penditures, produced compounded 
lubricants with highly improved 
characteristics and rolling accom- 
plishments. Believed an outstanding 
accomplishment is “Rollene H” as 
manufactured and submited for wide 
range rolling practice. This is a prod- 
uct which can increase gauge reduc- 
tions with substantial decrease in 
lubrication and conditioner or cleaner 
requirements. These latter are impor- 
tant considerations. The new lubri- 
cant has produced these results in nu- 
merous difficult rolling operations. 

Accomplishments of noteworthy 
nature have been in the application 
of this lubricant after the pickling 
operation, and then rolling the mate- 
rial with nothing but water on the 
mill for cooling. In such applications, 
it has not been necessary to use any 
other roll lubricant or conditioner on 
the mill, whether a single stand or a 
2 to 5-stand tandem type. 

When applying after the pickling 
operation, the quantity required has 
been one and one-half pounds or less 
per ton as a coating in the form of a 
thin film. This has proved to be suffi- 
cient to prevent corrosion and fric- 


tional disturbances on 60,000 to 890,- 
000-lb coils without any ill effects in 
coiling or uncoiling. With this single 
application, the material is cold re- 
duced by the mill without additional 
lubricant or cleaner. In this applica- 
tion, the temperature of the lubricant 
has been from 200 to 220 F with other 
procedures normal. 


With adequate rolling power, the 
lubricant provides sufficient lubrica- 
tion to cold reduce killed or rimmed 
steel with over 80 per cent reduction 
on a 3-stand tandem mill; 87 per cent 
reduction on a 4-stand tandem mill; 
and 91 per cent reduction on a 5- 
stand tandem mill. Similar accom- 
plishments have also been attained 
on reversing mills of various types 
under normal rolling conditions. 

The new lubricant eliminates the 
use of roll lubricants and emulsion 
cleaners on the mill or rolls, dissipates 
the heat generated by internal defor- 
mation of metal by water cooling 
only, and decreases power consump- 
tion even when making greater re- 
ductions. Roll life or service, particu- 
larly with shot blasted rolls, has in 
many cases been extended 100 per 
cent between redressings. This is a 
factor of importance in mill rolling 
costs. The thin carry-through film 
applied at the pickler, serves as a rust 
preventive coating prior to the an- 
nealing operation, and as a light dry 
coating. It will not cause staining of 
metal or form a film deposit on the 
temper pass rolls. Back up and work 
rolls are clean at all times and will not 
corrode with the lubricant film serv- 
ing as a protective coating except for 
the period of time after the rolls have 
been redressed. From the small quan- 
tity required at the pickler, and by its 
inherent nature from compounding, 
there are no reclaiming or sewer clog- 
ging problems nor contamination to 
coolant water. A reduction in labor 
costs is accomplished by elimination 
of the necessity of mixing roll lubri- 
cants and emulsion cleaners together 
and by elimination of messy condi- 
tions which can also become a fire 
hazard. 
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The lubricant eliminates electroly- 
tic cleaning prior to annealing for 
terne plating, electro-galvanizing, 
hot dip galvanizing, copper plating, 
and painting operations. The carry- 
through film coverage on the rolled 
metal completely volatalizes at sub- 
annealing temperatures, leaving a 
light dry coating between the sheets 
as an aid to prevent sticking of light 
gauge sheets or coils. 

Physical characteristics in general, 
are similar to, but far superior to 
palm oil. These are: high cold test, 
low viscosity, non-corrosive, affinity 
to metals, water repellent, low or- 
ganic acidity, negligible carbon resi- 
due or smudge, does not increase in 
acidity, stability in storage and serv- 
ice, readily mixes with petroleum oils 
and is applicable for rolling ferrous 
and non-ferrous metals. It is possible 
to dilute this product, but the 
amount and type of diluent will de- 
pend on the grade of metals and prac- 
tice in the rolling operations. 

From the performance of this prod- 
uct in rolling with greater reductions 
in the United States and Canada, a 
practice is being developed of adopt- 
ing one to two in substitution for four 
to six hot band gauges to roll 85 per 
cent of all sheet gauges. For example: 
with 0.090-in. hot band gauge, it will 
be possible to roll all gauges from 
0.014-in. to 0.041-in. and with 0.015- 
in. hot band gauge to roll all gauges 
from 0.020-in. to 0.054-in. This will 
accomplish the rolling of increased 
tonnage from the hot mill and pickler 
operations at lower cost production 
per hour and without increasing the 
cold mill conversion costs. 

“Rollene H” may be considered a 
multi-purpose rolling lubricant and is 
manufactured to exacting chemical 
specifications from highly refined and 
available domestic materials. Manu- 
facturing procedure control is by a 
trained and experienced technical 
staff. Field or service requirements 
are with technical and practical per- 
sonnel having many years of experi- 
ence with roll lubricants for cold roll- 
ing all types and grades of ferrous 
and non-ferrous metals. 
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News in 1940—production necessity today 








Chis a few years ago, the science of sensi- 
tive, accurate measurement was limited to 
laboratories. But today, this science is 
practiced every day in thousands of indus- 
trial plants by factory men . . . who don’t 
have to be instrument experts. 


Production men wanted to put this science to 
work, for they had long known that many 
processes would function at greater efficiency 
if temperature, pressure and other variables 
could be more accurately maintained. Al- 
though these potential benefits could be 
proved in the laboratory or in pilot plants, 
they could seldom be exploited fully in 
actual production. 


Milestone in measurement 


One of the main reasons was that existing 
industrial methods of measurement were not 
sufficiently accurate, sensitive or fast. In- 
struments with delicate mechanical balanc- 
ing systems suffer inherent limitations . . 
always require a compromise between sensi- 
tivity and ruggedness . . . and can provide 
only periodic measurements. 


Then, in 1940, the advent of ElectronikK 
instruments swept away these limitations. 
By adopting an entirely new approach— 
electronic continuous balancing—these in- 
struments revolutionized the concepts of 
industrial measurement. They placed labora- 
tory accuracy and sensitivity at the disposal] 
of the production man .. . with all the sim- 
plicity and ruggedness demanded by indus- 





A FAMILIAR SIGHT to thousands of production men, 
scientists and engineers is this strip-chart Elec- 
tronikh Recorder, one of a complete family of 
indicating, recording and controlling instruments. 
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trial service . . . plus speed of response never 
before economically practical. 


Proved by years of performance 


In the past thirteen years, thousands of 
plants have discovered almost endless appli- 
cations where the superior performance of 
these instruments helps to improve opera- 
tions. The more they learn about ElectroniK 
instruments, the more they call on them for 
increasingly complex tasks of measurement 
and automatic control. 


Since 1940, the ElectroniK family has grown 
to encompass a host of new indicating, 
recording and controlling models . . . capable 
of measuring scores of different process 
variables . . . equipped with the most ad- 
vanced types of automatic control. In antici- 
pation of the needs of the future, Honeywell’s 
intensive development program is bringing 
to readiness even more advanced equipment 
for tomorrow’s process control problems. 


Versatile 





POWER PLANT of ElectroniK instruments ampli- 
fies a millionfold the minute electrical signals from 
thermocouples and other sensing elements. 
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TO FUEL VALVE 


TO AIR VALVE — 


Typical three-instrument interlocked control 
system for temperature and fuel-air ratio 


utilizing ElectroniK Flow Meter. 










Zlechionik flow meter— 


for fuel-air ratio control 


a ——_—_— a 


Henre’s an instrument that fits readily into inte- A fast, accurate counter adds up oil or gas flow, to 
grated fuel-air ratio control systems . . . and is aid in fuel cost accounting. In ratio control, a fixed 
really versatile as an individual fuel flow controller. or adjustable /ndexet sets the control index from a 
It indicates, records, integrates, retransmits to a remote transmitter. Electric transmission from the 
remote indicator, and resets its own control index remote meter body spans any distance . . . provides 
from a remote controller to which it is interlocked. instantaneous measurement. Meter body can be 
linear, square root, or area type. 
The ElectroniK flow meter saves panel space, be- , ; 
cause it concentrates all these functions in a single Your local Honeywell tin AO: representative 
locteiet Guam Cieiamiaitie eum vais teen, will be glad to discuss your own plant’s applica- 
: pletely electrically, by an ample-powered servo tions . . . and he’s as near as your phone. 
system that takes no driving power from the MINNEAPOLIS-HONEYWELL REGULATOR Co., 
J primary element . . . operates control and retrans- Industrial Division, 4464 Wayne Ave., Philadel- 
| mitting devices at unimpaired speed and sensitivity. phia 44, Pa. 


* 
~ 


@ REFERENCE DATA: Write for Bulletin No. 1540, ‘Inductance Bridge Receivers.” 


H| Honeywell 


Tut we Covtiols 
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HERE’S A MAN ABOUT TO SOLVE HIS 
BULK-HANDLING-PROCESSING PROBLEMS 


Solve Yours 
The Same Way 
—See R&S 
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Whatever bulk material is giving you handling headaches or pro- 
cessing problems—coal, coke, coke breeze, sand, dolomite or some 
other —there’'s a simple, effective way to solve the problem: PUT IT 
UP TO US. 

By coming to R&S, in effect you acquire a staff of seasoned en- 
gineers who, for well over 50 years, have been developing better, 
more economical methods for handling bulk materials. We've served 
companies of every size—from the biggest, with hard-worked en- 
gineering departments, to small concerns with no engineers at all. 

We can start “from scratch” or we can work from your preliminary 
plans; can convert rough sketches into finished drawings, develop 
finished drawings into fabricated units, then follow through on 
erection if desired. 

Whatever your problem may be — handling, processing, storage 
or service —you can be sure that R&S has solved many just like it or 


closely similar. You'll find it's “good business” to see Roberts and 
Schaefer. 


ROBERTS & SCHAEFER CO. 
ENGINEERS AND CONTRACTORS 

130 North Wells Street, Chicago 6, Ill. 

HIBBING, MINN. (Box 675) 

HUNTINGTON, W. VA. 

NEW YORK 19, N. Y. 

PITTSBURGH 22, PA. 
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PARTS FOR GEARS & CAR TRANSMISSIONS 
are just a few of the many delicate machine tool prod- 
. ucts Atlantic turns out. Cities Service Chillo Cutting Oil 
has helped Atlantic maintain their great reputation for 
quality products. 














~_ 


For the services of a Cities Service Lubri- 
cation Engineer...Write Cities Service 
Oil Company, Sixty Wall Tower, 
New York City 5, New York. 


ab aOR I (4: 


of 





QUALITY PETROLEUM PRODUCTS 
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For Atlantic Automatic Co., Cleveland, Ohio: 


Tool Life Increased Over 200%! 


“Cities Service Chillo Cutting Oil Has Proved 
To Be The Difference Between Ordinary And 
Quality Production In Our Shop!” 


Here’s Atlantic Automatic’s story in their own words: 
“One of our tougher jobs recently was machining SAE 
446 Stainless Steel with two forming, one threading and 
three drilling operations. The critical operation was drill- 
ing a .025 inch diameter hole, Ys inch deep. The drill 
would soon pack with chips and break. When a Cities 
Service Lubrication Engineer was called in, he recom- 
mended our using Chillo 44. 

“This light-colored oil did the trick. DOWN TIME WAS 
CUT IN HALF AND DRILL LIFE INCREASED OVER 200%! 

“We use Cities Service Chillo 44 to machine all types 
of metals covering a range of machinability from brass 
to stainless on our Brown and Sharpe 00G, 0G and 2G 
Automatics. It has proved to be the difference between 
ordinary and quality production in our shop!” 
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low priced 
yet eee it 
includes 


Preventive 








Maintenance . 


SPECIFY 
BULLETIN 
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"te, ©. B.” (FREE-OF-BURNING) | 


Resistors get little attention, because they are 
usually mounted overhead or in similar hard- 
to-reach locations. Clamping-nut pressure 


slackens under alternate heating and cooling. 


Formerly, under the reduced pressure, 
OHMIC value changed, burning occurred 
and often was not noticed until damage took 
its toll. 





EC&aM Welded 
Plate Resistors 





MARK 


But — note how resistor troubles are now 
eliminated in the EC&M TAB-WELD design! 
The current-carrying path is continuous — 
and is independent of end clamping-nut 
pressure. Convenient tap- plates simplify 
tap-shifting—make possible small adjustments 
in resistance value, because plates are close- 
ly spaced. Also, these alloy-steel resistors 
are corrosion-resisting—and have negligible 
resistance-change between cold and maxi- 


mum working temperatures. 






ELECTRIC CONTROLLER & MFG. CO. 


EAST 79TH STREET 


° on ee ee ee oe 
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THE SERVICE RECORD... Still incomplete—of these steel mill straight- 
ening roll idlers is not presented as typical of all Stoody Castings. 
While our experience indicates that Stoody non-ferrous centrifugal 
castings normally show a service life 5 to 10 times that of standard 
parts, these particular idlers are giving an even more extraordinary 
performance. Stock tempered steel idlers in this operation custom- 
arily last 6 to 10 days; latest reports on the present castings show 


50 weeks service with very little wear! These castings, at a cost of 


approximately $750.00 each, paid for themselves in the first 9 weeks. 
For operations to which Stoody Castings are adaptable—where 
| severe wear is a major factor, where high operating temperatures 


— 


~~. 


and corrosion may present problems or where lubrication might be 


difficult—-Stoody Castings frequently provide an economical solu- 





tion through reduction of down-time, lost production and parts 
| OR eee replacement. Current uses of Stoody Castings include such parts as 
f steel mill guide rolls, sewer pipe die rings and cores, extrusion 


} cylinder liners,- bushings and bearing surfaces, ball valve seats, wire 
A wee ke flattening rolls and parts for mechanical seals. 





apt 








A booklet describing these 
castings will be sent at your 
request. Our technical staff 
is placed at your disposal in 

determining the adaptability 
of Stoody Castings to your 
own requirements. 


STOODY COMPANY 


11942 EAST SLAUSON AVENUE 
WHITTIER, CALIFORNIA 
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BLAST FURNACE STOVE 
CLEANED IN TWO DAYS 


Heating efficiency increased 30% 
by Dowell Chemical Cleaning 


l'lue deposits that accumulate on the checkerworks 
of blast furnace stoves need not halt iron production! 
Stoves with heavy deposits have been cleaned in two 
days by Dowell—while the other stoves carried the 
heating load to avoid shutdown. 


To clean their stoves, and keep them clean, many 
operators rely on Dowell chemical cleaning service. 


That’s because Dowell’s record for service work of 


this kind is outstanding in the industry. On one job, 
for instance, chemical cleaning by Dowell helped 
raise the gas heating efficiency of a blast furnace stove 
from 63.6% to 82.7%. What’s more, the cleaning was 


DOWELL SERVICE 


Over 100 Offices to Serve You with Chemical Cieaning for: 


Boilers - Condensers - Heat Exchangers + Cooling Systems 
Pipe Lines + Piping Systems - Gas Washers + Process Towers 
Process Equipment + Evaporators «+ Filter Beds + Tanks 


Chemical Services for Oil, Gas and Water Wells 
DOWELL INCORPORATED « TULSA 1, OKLAHOMA 





accomplished in two working days without dismantling 
the stove! Dowell Service engineers used a_ high- 
pressure solvent jet, which combines chemical and 
hydraulic action to clean the brick checkerworks. 


Dowell engineers are experts in cleaning industrial 
equipment with solvents. Almost every piece of 
equipment found in a blast furnace gas cycle has 
been cleaned by Dowell. . . some while in operation. 


Whatever your problem, look to Dowell chemical 
cleaning service for the practical answer. For com- 
plete information, call your nearest Dowell office. Or 
write directly to Tulsa, Dept. L-29. 


A Service Subsidiary of 
THE DOW CHEMICAL COMPANY 
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Date-line Liaty.. 


November 2 

A The AISI reports that operating rate of the steel 
industry for the week starting November 2 is sched- 
uled at 92.9 per cent of capacity. This is equivalent 
to 2,094,000 tons compared with 2,132,000 tons one 
week ago. 


A The Commerce Dept. estimated employment in 
October had dropped about 65,000 below September, 
but the total employed figure was close to October, 
1952. 


A The Commerce Dept. has revoked NPA’s regula- 
tory measure titled ‘‘Designation of Scarce Materials 
1" as officials feel continuation of this designation no 
longer is warranted. This covered chromium, cobalt, 
columbium, tantalum, molybdenum, and nickel. 


November 3 

A Personal income hit an annual record of $284,- 
000,000,000 in the first nine months of 1953, 61, 
per cent ahead of the period in 1952, according to 
the Commerce Dept. 


November 4 

A W. J. McNeil, Pentagon budget chief, announced 
defense spending is still on the upswing but will head 
down in December. No sharp changes in military 
expenditures are planned. 


A Oil demand during October dropped 4 per cent 
from October 1952 according to John S. Herold, Inc., 
geologists. This is the first month this year that this 
occurred. 


November 5 

A To increase employment opportunities, defense 
mobilizer Flemming announced tax write-offs will be 
allowed on up to 100 per cent of outlays for defense 
production facilities in areas where employment is 
low. 


November 6 

A Inventories of manufacturing, wholesale and retail 
firms climbed to a record $78,700,000,000 in Sep- 
tember, about $5,700,000,000 above one year ago. 
September business sales dropped $700,000,000 be- 
low the August total of $48,200,000,000. 


November 9 

A The AISI reports that operating rate of the steel 
industry for the week starting November 9 is sched- 
uled at 92.8 per cent of capacity. This is equivalent 
to 2,092,000 tons compared with 2,096,000 tons one 
week ago. 


A Chrysler Corp. sold 1,024,978 cars and trucks in 
the first nine months, compared with 769,113 a year 
earlier. Profits dropped from $6.86 a share in 1952 
to $6.40 in 1953 for the nine month period. 


November 10 

A Secretary of the treasury, Humphrey, stated 
U. S. Government faces an $8,000,000,000 or 
$9,000,000,000 deficit in 1954-55 if spending keeps 
at its present pace. 
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A Layoffs have been rising since mid-year from the 
low rate of 1952 and first half of 1953, as reported by 
the Bureau of Labor Statistics. 


A According to the ARCI, deliveries of new domestic 
freight cars in October totalled 8727, a new high for 
1953, as compared with 5706 in September and 
5437 in October 1952. Orders in October totalled 
1705 cars. Backlog of cars on order as of November 1 
was 35,171. 


A The Aluminum Association announced a total 
primary production of aluminum for September of 
218,666,531 lb as compared with 221,090,007 lb 
in August and 153,764,606 lb in September one 
year ago. 


November 12 
A The Pittsburgh Steamship Division of U. S. Steel 
Corp. proposes to sell the five smallest ships of its 
64-vessel fleet. 


A By the end of November, Kaiser Motors Corp., 
will halt production of cars at its large Willow Run 
Plant which it has sold to General Motors Corp. for 
$26,000,000. Kaiser operations will be confined to 
plants of its Toledo subsidiary, Willys Motors, Inc. 


A Hallicrafters-Chicago, Inc., Raytheon Manufac- 
turing Corp., and Westinghouse Electric Corp. made 
reductions in the price of certain models of their 
television sets. 


November 14 
A The official opinion of F. W. Dodge Corp. is that 
construction in the 37 states east of the Rockies will 


decline only 3 per cent in 1954 as compared with 
1953. 


A The Commerce and Labor Depts. estimate build- 
ing expenditures in 1954 at $34,000,000,000, 2 per 
cent lower than the total expected for this year. 


A The Commerce Dept. reported national produc- 
tion of goods fell slightly in the third quarter, the first 
time in 3l/, years, with a total output of $369,000,- 
000,000 which was $3,500,000,000 below the pre- 
ceding three month period. 


A According to the AISI, average hourly wages rose 
to a high level in September of $2.328, or 1 per cent 
above August, and 12.2¢ above September 1952. 
Total payroll for September is estimated at $283,773,- 
000 compared with $287,253,000 in August and 
$269,391,000 in September 1952. Total employment 
was 687,000 in September working an average 39.2 
hours per week. 


November 16 

A The AISI reports that operating rate of the steel 
industry for the week starting November 16 is sched- 
uled at 91.3 per cent of capacity. This is equivalent 
to 2,057,000 tons compared with 2,081,000 tons 


one week ago. 


November 17 
A State authorities ruled that output of crude oil in 
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Texas must be reduced by 65,854 barrels daily. This 
is the fourth consecutive monthly cut. 


A Ralph J. Cordiner, president of General Electric 
Co., stated the company’s sales this year will top 
$3,000,000,000. The previous high was $2,600,000,- 
000 reached in 1952. 


A Directors of Lukens Steel Co. declared an extra 
year-end dividend of $1 per share. 


A F. W. Dodge Corp. announced the total of con- 
struction contract awards at $14,749,649,000 was 
up 5 per cent at the ten month mark in the 37 states 


east of the Rockies compared with the same period in 
1952. 


November 18 
A Directors of The Youngstown Sheet and Tube Co. 
declared an extra dividend of 75¢ a common share. 


A Republic Steel Corp. raised their quarterly com- 
mon dividend from $1 to $1.121/2 and declared 37!/2¢ 


extra. 


A At its Cleveland convention, the CIO approved 
a 2-year pact to outlaw inter-union membership raids. 


A Operations of Jones & Laughlin’s Aliquippa Works 
were cut off as a result of a strike by about 750 
employees of its Aliquippa & Southern Railroad Div. 


November 19 

A Inland Steel Co. renovated one of its three bloom- 
ing mills at its Indiana Harbor, Ind. works. A loss of 
23 days and a production loss of 100,000 tons was 
the result of this changeover. 


A Jones & Laughlin has shut down four open hearths 
in No. 2 shop at its Pittsburgh works. Two weeks 
previous to this, the company idled five other furnaces 
in this shop and a blast furnace. 


A Republic Steel Corp. shut down one of its two 
blast furnaces at their Gulfsteel, Gadsden, Ala. plant 
which idled 100 men. 


A Working hours of Jones & Laughlin’s supervisory 
personnel will be gradually reduced from the present 
44-48 hr week to 40 hr eliminating some overtime. 


A The new Lock No. 2 on the Monongahela River, 
built by Dravo Corp., was dedicated. The structure 
cost $17,200,000 and required 41/, years to build. 


November 20 

A As reported by the Association of American Rail- 
roads, loadings dipped to 727,058 cars last week 
which was 2.8 per cent below the preceding week, 
and 12.3 per cent below the same week in 1952. 


A The Engineering News-Record reported heavy 
construction contracts awarded for the week ending 
November 16 totaled $245,000,000, down 10 per 
cent from this period in 1952. This brings the total 
to mid November 1953 to $13,500,000,000, down 
7 per cent from a year ago. 


November 23 

A Directors of Allegheny Ludlum Steel Corp. de- 
clared a 2 per cent common stock dividend as a year- 
end extra to holders of common stock. A 50 cent cash 
dividend was also declared. 
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A The AISI reports that operating rate of the steel 
industry for the week starting November 23 is sched- 
uled at 87.6 per cent of capacity. This is equivalent 
to 1,974,000 tons compared with 2,044,000 tons one 
week ago. 


November 24 
A Straits tin jumped 134 ¢ to 8534¢ a lb in New York. 
Tin price has advanced 334¢ a lb since November 16. 


A Machine tool makers’ orders for October dropped 
to $59,000,000 down 11 per cent from the preceding 
month and 17.7 per cent less than October 1952. 


A According to the Securities and Exchange Com- 
mission, U. S. corporations sold $1,600,000,000 
worth of new stocks and bonds in the third quarter 
of 1953, down 27 per cent from one year ago. 


A Allegheny Ludlum announced a price increase 
of 7l/¢ to 25¢ a lb on cobalt-bearing high tempera- 
ture steel alloys, effective December 1. 


November 25 

A Air Force and industry spokesmen have tried to 
increase production of titanium for use in super-sonic 
planes. The military wants a titanium output of 35,000 


tons annually, and contracts awarded now cover 
only about 13,800 tons. 


A Union Drawn Steel Co., Ltd. of Hamilton, Ontario, 
a subsidiary of Republic Steel Corp., has purchased 
over 1100 acres of land at Embro, Ont., containing 
high quality limestone. Deposit is sufficient to supply 
Republic for several generations. 


A U. S. Steel Corp. placed its No. 4 blast furnace 
back into operation at its Duquesne, Pa. works. 
Furnace has a daily capacity of 950 tons iron. It has 
been down since May 28. 


November 30 

A U.S. Steel Corp. will begin construction of a plant 
for producing steel drums and pails for petroleum, 
chemical, paint, food and other industries at Penn- 
sauken Township, N. J. It will occupy a 26.7 acre 
area and will have 168,000 sq ft of floor space. 
Plant will be operated by U. S. Steel Products Div. 


A Jones and Laughlin will close three large coal 
mines in Pennsylvania due to the railroad strike 
which has affected its Aliquippa Works. 


A The AISI reports that operating rate of the steel 
industry for the week starting November 30 is sched- 
uled at 86.8 per cent of capacity. This is equivalent 
to 1,956,000 tons, the same as one week ago. 


A The American Institute of Steel Construction re- 
ports October shipments of fabricated steel amounted 
to 289,755 tons, the highest figure since 1929. Book- 
ings during October were 191,180 or a decrease of 
12 per cent from September but up 4 per cent above 
October 1952. Backlog of work ahead as of October 
31 stands at 1,927,240 tons. 


A Republic Steel announced it would put in effect 
on December 15, a simplified pricing system under 
which it will quote nothing but delivered prices for 
hot rolled bars. System will be later extended to other 
products. 


A Lukens Steel announced a price reduction in 
carbon and alloy steel plates effective December 1, 
1953. New prices are $4.20 per 100 lb for carbon 
and $5.55 per 100 lb for alloy plates. 
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Precise weights of up to 40,000-lb. coils are recorded as they move along Link-Belt saddle top conveyor at temper mill delivery end. 


Why Jones & Laughlin again selected 
LINK-BELT coil conveyors 


Yield goes up... waste goes down handling 40,000 Ib coils 


ERE’S one mill that knows from experience how effectively Link-Belt 
H conveyors cut coil handling costs. So pleased has Jones & Laughlin 
been with Link-Belt performance on their pickle line and five-stand 
tandem mill installed in 1948 that they again chose Link-Belt coil con- 
veyors for their newest temper mills, cleaning and shearing lines. 

In mills all over the country, Link-Belt conveying systems eliminate 
hours of lost time. Coils travel close together. They're handled gently, 
preventing edge damage. Down-time is reduced. Auxiliary devices 
transfer coils from one conveyor to another—turn, lower, tilt and weigh 
them with ease and precision. This increased mechanization means 
greater safety, reduced physical work for crews. 

It pays to call in Link-Belt while expansion is still in the planning 
stage. The Link-Belt engineer—working with your own engineers, con- 
sultants and builders of mill and process equipment—can help you 
select the right conveying system for your exact needs. 


LINKi{@+BELT 


MATERIALS HANDLING, PROCESSING and POWER TRANSMISSION MACHINERY 





At entry end of temper mill, coils are 
handled on 49 ft. Link-Belt Conveyor. 


13,282 
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LINK-BELT COMPANY: Plants: Chicago, Indianapolis, Philadelphia, Colmar, Pa., Atlanta, Houston, ‘ : : 
Minneapolis, San Francisco, Los Angeles, Seattle, Scarboro, Ont. (Canada), Toronto (Canada), Coils are lifted from Link-Belt conveyor 
Elmira, Ont. (Canada), Springs (South Africa), Sydney (Australia). Sales Offices in Principal Cities to pay-off reel by hydraulic buggy. 
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ISLA ZZ 18 IN FURNACE RECUPERATOR 









Hazen Recuperator Features: 


> This application takes advantage of the natural 
upward flow of flue gases. 


P Less stack draft is required. 


Greater percentage of flue gases reach re- 
cuperator. 


Increased preheat... due to availability of a 
arger percentage of flue gases at higher tem- 
peratures. 


Economies in initial cost...by reducing the 
required amount of excavating and furnace 
foundation. 


Further economy...by reducing the length 
of ‘’ ordinarily required from furnace to 
stack. 


>» Greater accessibility for ease of cleaning. 


Walkways may be provided around the re- 
> cuperator for convenience of inspection and 
cleaning. 


Recuperator, flue and stack may be supported 
p> from steel work independent of the furnace 
bindings. 


Recuperator may be applied above an exist- 
> ing furnace with a minimum loss in outage 
time. 
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100% Protection 
on Service ! 


Made of American 
steel and alloys... by 
American labor... for 
meeting American high 
performance standards 


Consult us about improving the production 
and economy of your furnace operations 


HAZEN ENGINEERING CO. 


PARK BLDG., PITTSBURGH 22, PA. 
TELEPHONE COurt 1-7030 


161 























* 
re 
Wee ' 
‘ Roos + tt en le 


ames 
k Sag Sag tox o BE RS i ats hg Oe 
mails ntti at aaa 


og RS; fie: 
Ee ah a he ta 1 ES 








ot j 
OO A BM went are an Me — ae | 
: a ~—— nee et he o> ae Ae. Oe - » toon nd 
¥/ 


SRRaRNRIONSA Caster tarmnice trvercarexnoeteneeneeeemenes am 
a 2 » “Se . VAL ch \ ‘es 44 \* 

| LF a. a ii re 

i 7 x bw 

’ ry | 

; ' ‘ ‘ 





i . i ; 4 rs Sif 
— A a ; ' / ; : re a j / 34 
ea - ; gee a eee oa 
ae | , ee we en toe on | ‘ : : | 
re" reall ‘ eee ‘ ae a i | 
i SO a a Ss } oo ‘ om 
i £ sti ‘tf 
Qn - ie ;  * oer 
—_— - . aes —— — ~ * §XBite i 
— a ome ae — ~ al ¥ 
- a : : : 
LIP ie _ 
- ' i LL 
we : ee 






} y 


SHAPING METAL FOR ALL INDUSTRY | 





CARBON STEEL ROLLS~* OHIOLOY ROLLS « OHIOLOY '‘'K’’ ROLLS 
HOLL-O-CAST ROLLS ¢ CHILLED IRON ROLLS + DENSO 
IRON’ROLLS « NICKLE GRAIN ROLLS ¢ SPECIAL IRON ROLLS 
NIOLOY ROLLS®* FLINTUFF ROLLS *OHIO DOUBLE - POUR ROLLS 


THE OHIO STEEL FOUNDRY CO. 


LIMA, OHIO e Plants at Lima and Springfield, Ohio 
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Industy News... 


KAISER STEEL PLANS EXPANSION OF ROLLING MILLS 
TO INCREASE STEEL PRODCTION AT FONTANA 


A Kaiser Steel Corp. has announced 
an $8,000,000 expansion program for 
its Fontana, Calif., rolling mills that 
will increase production of steel plate, 
sheet and tin plate by 120,000 tons a 
year for the West’s growing indus- 
tries and markets. 

The expansion will increase by ap- 
proximately 17 per cent the Fontana 
plant’s output of flat rolled steel 
products, which are in particularly 
strong demand on the Pacific Coast 
and for which expanding markets are 
anticipated. 

The expansion is made possible by 
production of steel ingots from Kaiser 
Steel’s nine open hearth furnaces 
having substantially exceeded rated 
capacity, thereby making more metal 
available for rolling. 

New facilities to be built include: 
More than a 50 per cent expansion of 
the continuous electrolytic tinning 
line to increase capacity from 130,- 
000 tons to 200,000 tons of electro- 
lytic tin plate per year. This reflects 
the growth of demand along the Paci- 
fic Coast for electrolytic tin plate by 
the large and constantly growing 
can-manufacturing and food process- 
ing industries. No expansion is plan- 
ned in the company’s hot dip tin 
plate operation. 

Additions to increase the capacity 
of the plate mill and hot strip mill, 
operating continuously in tandem, 
by approximately 10,000 tons per 
month. (More than half of this pro- 
duction will be transferred to the tin 
plate mill for processing.) This will 
be accomplished by: Installation of a 
new handling and conditioning yard 
for slabs, and a third slab heating fur- 
nace in the plate mill. 

Modification of the blooming mill 
to produce steel slabs 48 in. in width 
—one-third wider than the 36-in. 
slabs that can be rolled at present by 
the blooming mill. 

Installation of a mechanized con- 
veyor from the hot strip mill to the 
tin plate mill to eliminate the present 
freight car handling of the hot strip 
coils that are sent to the tin mill for 
processing into tin plate. 


IRON AND STEEL ENGINEER, DECEMBER, 1953 


New facilities for increasing an- 
nealing capacity in the tin plate mill 
will be added to handle the increased 
electrolytic tin plate output. 


ACQUIRES CANADIAN 
LIMESTONE DEPOSIT 


A The acquisition of one of the finest 
deposits of open hearth quality lime- 
stone ever found in the North Ameri- 
can continent was announced by 
Union Drawn Steel Co., Ltd., Hamil- 
ton, Ontario, a Canadian subsidiary 
of Republic Steel Corp. 

C. M. White, president of Repub- 
lic and also president of Union Drawn 
Steel Co., Ltd., said the latter com- 
pany has acquired more than 1100 
acres of land at Embro, (near Lon- 
don) Ontario, containing a deposit of 
high quality stone sufficient to sup- 





ply Republic’s open hearth furnaces 
for several generations at the present 
operating rate. 

This limestone is chemically almost 
pure calcite and has a dense, micro- 
crystalline structure which 
for ideal melting characteristics in 
the steel furnaces. It is known to pet 
rologists as Vaughanite. 


makes 


The deposit is located especially 
favorably for transportation to steel 
plants, particularly those in the Ma 
honing Valley, Canton and Massil- 
lon. Situated astride the St. Mary's 
branch of the Canadian Pacific Rail- 
road and only 35 miles north of Port 
Burwell, Ontario, which is on Lake 
Erie, the stone can be brought across 
the lake into Ashtabula by a car 
ferry regularly transporting Ameri- 
can coal to Canada. At the present 
time, the coal cars are usually return 
ed empty. 

Although limestone underlies a 
great part of the eastern United 


ANNEALING FURNACE RESTORES CARBON TO COILS 

Now in operation at Republic Steel Corp.’s Massillon, Ohio plant, Union 
Drawn Steel division, is this continuous carbon correction annealing fur- 
nace for carbon and alloy steel colls. The furnace anneals coils and restores 
to their surface the carbon burnt out in previous hot working operations. 
The furnace has an annual capacity of 12,000 tons of coils. It Is the first 
furnace of its type and is a further development of carbon correction 
processes in annealing which have been developed by Union Drawn metal- 
lurgists in recent years. With necessary auxiliary equipment and building 
remodeling, the furnace took a year to design and install. 








States, stone of the necessary phys- 
ical and chemical characteristics for 
steel plant operations has become in- 
recent 
This situation has been of great con- 
cern to many companies in the in- 
dustry. 

Discovery of the limestone deposit 
resulted from the application of the- 
oretical geology, combined with pa- 
tient study and a good share of luck. 

Several years ago, Republic’s ex- 


creasingly scarce im years. 


ploration geologists were assigned the 
task of searching for new reserves of 





this essential steelmaking material. 
In all, they personally observed, 
studied drilling records, or got analy- 
tical data on 6,000 limestone occur- 
rences in the northeastern and north- 
central United States and southern 
Canada. 

One by one these were eliminated 
because of chemical analysis, phys- 
ical structure, location, transporta- 
tion, small potential 
quarrying problems. 

An intriguing possibility emerged, 
however, of finding a large tonnage of 


reserves, or 
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can obtain. 


ALSO FERRO-PLAST COATING 
FOR STOOLS, LADLES, THIMBLES 








Tests conducted by leading steel producers show that DARMOLD 
increased the life of three different size molds by as much as 
30%. The thin, film-like coating of Darmold keeps impurities 
from the ingot surface and it prevents the bond between ingot 
and mold that often results in costly ‘stickers.’ The high volatile 
content repels “splashes.” The 
coating may be hand or crane 
sprayed or layed on with equip- 
ment you now own. Even ““fill and 
drain” methods can be used. 
With Darmold you can look for- 
ward to savings in steady ingot Is A 
production. Compare its low-cost 
per ingot ton with the savings you 


with DARMOLD 


Ingot Mold Coating 


SAVES DOLLARS 


on Steady 
Ingot Production 










LESS 
REJECTS 


MOLD ° 
LIFE LESS 
STICKERS 
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DACAR Chemical Products Co. 


PITTSBURGH 20, PA. 


E. LIVERPOOL, OHIO 
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easily quarried high quality stone in 
Oxford County, Ontario. For many 
vears Vaughanite has been recovered 
on a modest seale in the valley of the 
Thames River, near Beachville, east 
of London. On either side of this nar- 
row valley the bedrock is covered by 
a hundred or more feet of glacial 
sands and gravels. Conjecturing that 
the stone might extend in a wide are 
beneath the thick barren cover, Re- 
public geologists sought a zone where 
this stone would be near the surface. 
They studied the glacial and post- 
glacial history of the region, and call- 
ed on farmers to ascertain if their 
wells had struck solid rock. Ulti- 
mately they selected a site near Em- 
bro for testing. Options were taken 
on twenty farms, and test drilling 
started. The very first drill hole 
struck excellent limestone 25 ft under 
the surface. At this point, the deposit 
was found to be 88 ft thick. Overbur- 
den consisted of earth and gravel. 
Subsequent holes found the stone 
everywhere less than 35 ft below the 
surface and in a bed ranging from 50 
to 90 ft thick. 

With the discovery of this out- 
standing deposit, Republic advances 
another step in its program of im- 
provement in major raw material 
sources. Short on raw materials when 
the company was formed in 1930, Re- 
public is now ina very favorable posi- 
tion in the industry in iron ore, lime- 
stone and high grade bituminous coal 
reserves. 


REPUBLIC CONSTRUCTS 


IRON POWDER PLANT 
A Construction of Republic Steel 
Corp.’s $2,200,000 plant on Landis 
Avenue in East Toledo, Ohio, was 
formally begun on November 25. The 
plant, scheduled for completion next 
summer, will be one of the country’s 
largest for the production of iron 
powder. It marks the entry of the 
first of the nation’s major steel com- 
panies into the comparatively new 
and much-discussed field of iron 
powder. 

The iron powder industry is be- 
lieved to have great possibilities for 
the future. A gear, for instance, made 
from iron powder rather than steel 
would enable the producer to elimin- 
ate all the iron and steel making and 
rolling operations and many of the 
machining operations necessary to- 
day in producing metal products. 
However, iron powder processes are 


IRON AND STEEL ENGINEER, DECEMBER, 1953 








tt ie ll ais eee S> 





——————_ SM 














ee 


not at present competitive economic- 
ally with conventional steel industry 
processes. 

The Toledo plant will have a ca- 
pacity of 50,000 lb of iron powder a 
day, a substantial part of the nation’s 
present market, and has been design- 
ed for expansion to keep pace with 
the expected growth of the market. 
Ample space exists on the 16-acre site 
for such expansion. 

The plant, located about a mile 
east of the Toledo city limits south 
of Woodville Road, will consist of 
one single story, L-shaped building, 
containing 17,000 sq ft of floor space. 
A Bay Terminal Railway siding will 
be constructed. 

Iron powder is produced by largely 
a chemical-type operation. Follow- 
ing the practice established by the 
chemical industry, the major part of 
the reactive equipment will be instal- 
led outdoors. 

Details of the patented methods 
Republic will use to produce iron 
powder have not been announced. 
However, it has been revealed that 
the process is entirely new, involving 
the use of hydrogen in the direct re- 
duction of iron ore to iron powder. 

Because the process is largely au- 
tomatic, employment is not expected 
to exceed 100 people. 

Primary user of iron powder at 
present is the automotive industry. 
IHlowever, more than 100 companies 
use iron powder to form precision 
mechanical and structural parts. The 
parts are formed by pressing the iron 
powder between dies under high pres- 
sure. They are then heated, causing 
the iron particles to weld themselves 
together to form a strong, unified 
mass with a smooth surface like a die- 
casting ready for use without mach- 
ining. This permits intricate parts to 
be mass produced quickly and eco- 
nomically. 

Iron powder also is used in flame 
scarfing and cutting of steel where it 
is added to intensify the heat of the 
flame. In its own steel plants, Repub- 
lic makes extensive use of iron pow- 
der for this purpose. 

In the rapidly growing field of pow- 
der metallurgy, iron powder has 
shown remarkable growth. Iron pow- 
der consumption in this country this 
year is estimated to be 12,000 tons, 
more than double the 1948 figure of 
4900 tons. 

Iron ore for the new Toledo plant 
will come from Republic’s Adiron- 






nstall more power in the 


SAME SPACE 


WRITE FOR SPECIFICATIONS! 


For complete descriptions and spe- 
cifications of C&D Slyver-Clad 
Industrial Truck Batteries, write 
for Bulletins IT-517 & IT-520. 





BATTERIES, INC. 
of Conshohocken, Fa. 
Manufacturers of Industrial Batteries since 1906 


SALES AND SERVICE OFFICES 
IN PRINCIPAL CITIES FROM COAST TO COAST 
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CaD Slyver-Clat 
Batteries 


Electric trucks have more power, 
work stronger and work longer when 
equipped with C & D Slyver-Clad* 
industrial batteries. 


C&D’s Five-Fold method of 
insulation and retention holds active 
material in place on the positive grid 
and practically eliminates sedimenta- 
tion. This reduces the size of the 
sediment space required and allows 
the use of longer and heavier plates. 
Thus in a C & D Slyver-Clad you get 
20% more capacity—in the same size 
tray! And because this type of con- 
struction virtually eliminates “shed- 
ding,” a C & D Slyver-Clad Battery 
lasts longer and delivers maximum 
capacity up to the end of its life. 
The next time you replace an indus- 
trial truck battery —install more power 
in the same space—install C & D! 


*TM Reg. 
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sable Roll Centers... 
et Bend Spans 


Se UL a Mm ill] 
Of An Extreme Range of Shapes 


Model TPOMVC 8-8. 
Also available 
in single-plane type. 


Two Plane = Overhung Roll = Variable Center 


SHAPE STRAIGHTENER 





@ Combines the advantages of fast and easy setup possible only in 
an overhung roll type straightener, with the exceptional flexi- 
bility achieved through independently movable rolls. 


® Variable center rolls make it possible to set up the machine for 
any bending span up to the length of the bed, and to precision 
straighten an extreme range of shapes and sizes. This feature helps 
to prevent overloading of bearings, and assures unusual accuracy. 


® Rolls can be moved directly opposite each other for cross-rolling 
or reforming of distorted cross sections of extruded stock or other 
workpieces simultaneously with straightening action. Top and 
bottom rolls, set in opposing pairs, also act as additional pinch 
rolls for extra traction required for handling hard-to-straighten 
shapes. 


® Rolls are quickly, easily changed by removing locknut on end 
of each shaft. 


@ An electric motor drive raises or lowers the movable section of 
the machine to line up with the other section. 


Write For Complete Details 
THE MEDART COMPAN 3535 DE KALB STREET 


ST. LOUIS 18, MO. 














dack mining operations in upper 


New York state and from Liberia, 
West Africa, where the Liberia Min- 
ing Co., in which Republic has a ma- 
jority stock interest, is mining one of 
the world’s richest iron ore deposits. 


COMPANY ESTABLISHES 
PITTSBURGH HEADQUARTERS 


AThe Curry Air Shear Corp. has 
been established with headquarters 
in the Oliver Building in Pittsburgh, 
Pa. The new company will manufac- 
ture a line of air-operated shears for 
use in the steel and general manufac- 
turing industries. 

Albert Curry, Jr., is president of 
the firm. Thomas B. Hudson, Jr. is 
vice president. Mr. Curry also is pres- 
ident of Albert Curry Co., Inc., and a 
director of Kopp Glass, Ine. 


J&L TAPS 1O00TH HEAT 


FROM PILOT FURNACE 


A The 1000th heat of steel was tap- 
ped from Jones & Laughlin Steel 
Corp.’s experimental open hearth 
furnace in the Metallurgical Re- 
search Laboratory in the Hazelwood 
section of Pittsburgh, Pa., recently. 

Installed in 1938, this small fur- 
nace is used to bridge the gap be- 
tween research and regular mill prac- 
tice. Originally it had a capacity of 
1500 pounds, but to closer approxi- 
mate actual mill operations and to 
avoid special handling, the furnace 
was increased in 1939 to handle up to 
8900 Ib of metal from which a four- 
ton ingot can be made. 

This small furnace is used exclu- 
sively for steelmaking research and 
development and is capable of pro- 
ducing steel of any analysis that can 
be made in J&L’s mills and can be 
used in the study of any desired de- 
oxidization practice, including rim- 
med, killed, semi-killed, and capped 
steel. 

The experimental furnace is of the 
stationary type, fired with natural 
gas, and is entirely hand charged. 
Mill size slab and billet ingots are 
teemed from the furnace and process- 
ed in J&L’s Pittsburgh works’ bloom- 
ing, strip, and bar mills. Samples 
from these rolling mills are returned 
to the laboratory for testing and the 
products often shipped to customers 
for evaluation. 

The laboratory open hearth fur- 
nace is used only after a great deal of 
preliminary work has been accom- 
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plished; when the particular project 
underway has been developed to the 
point that plant size ingots are ne- 
cessary for a complete and exhaust- 
ing experiment. Generally, once the 
laboratory phase of a project has 


been completed, only a minimum 


change is required to translate lab- 
oratory furnace practices to the cor- 
poration’s mills. 


The experime.it: | open hearth fur- P 
nace is a part of the laboratory’s 1 
steelmaking she”) in which are also a eee A Timely Service to Meet 
high-frequency induction furnace ca- P 
pable of producing 35-1) heats of steel | St / M I] R 
and an prin are furnace with a | ce Z equirements 
capacity of 500 lb of steel per heat. | 
The laboratory also has auxiliary 
equipment such as an_ overhead 
crane, ladles, molds, three rolling 
mills, wire heat-treating equipment, a 
salt spray cabinet for corrosion test- 
ing, welding machinery, and a 500-lb 
steam forging hammer. 


‘ ‘ ' aa Be | © 
AWARD “PACKAGE” = aot TS Ae 











4a . 
“4 _ fig 
CONTRACT TO DRAVO — —I 


A McLouth Steel Corp., Trenton, 
Mich., has awarded Dravo Corp. a 
multi-million-dollar “package” con- 
tract to furnish and erect complete 
facilities for new boilers and turbo- 
blowers, two 12-gross ton ore bridges 
and a new river dock. 

The contract also includes design, 
fabrication and erection of all plant 
piping: furnishing and installing of 
switchgear for handling primary volt- 
ages to the ore bridges, blast furnace 
and river pump station; and furnish- 
ing and erecting of pumps for main 
mill water supply and a 4,000 kw gen- 
erator unit. 





To meet today’s demand for 
engineering talent, Mohr 
have increased and strength- 
ened their engineering staff 





The new facilities will be built at . with men who have had long 
the Trenton works of the steel com- experience in steel plant design and operations. They are ready to help you. 
; : . ; ialci i nts, blast furnaces, open 

pany in connection with its %100- Mohr specialties are designed for steel plant Pp 
“WN: , . hearths, sintering plants, power houses and other steel mill equipment 
million expansion program. er . r aa Laon 
. . Within the past two years, Mohr Engineers have designed four complete 

The ore bridges will be used to un- 


blast furnace plants including power house and other auxiliary facilities 
Mohr service is flexible and as complete as your needs require. It can 
relieve you of part or all of the detail on any project you are considering. 
In the modernization of existing facilities and in the design of new 
construction, Mohr’s experienced engineers offer novel and economical 


load ore and limestone from lake car- 
riers and to stock and reclaim these 
raw materials for the blast furnace. 
Each bridge, to be built by Dravo’s 


Engineering Works Division, will solutions to foundation, mechanical, electrical, piping or power house 
have an overall length of approxi- problems. In addition, the uses of Mohr's 
mately 545 ft. They will operate on many patented features are available to Mohr 
tracks along the wharf on the Tren- a ee ee 
ton channel of the Detroit River. Your inquiry is invited. 
The dock, to extend some 777 ft ; 
along the river, will be constructed of Engineers 


25 diaphragm type cells of steel sheet Fabricators 
piling. Concrete beams supported by JOHN M & SONS Contractors 
wood piling driver within the cells 


will carry tracks for the river end of 3200 East 96th Street « Chicago 17, Illinois Since 1881 
the ore bridges. The dock is being 
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Now! Make your own from the free air! 


OXYGEN 







... made simultaneously 
with ONE GENERATOR 


ae 








Low cost inert gas—high- purity nitrogen in large quantities 
—and low cost high-purity oxygen—can now be made in 

the same generator. If you use oxygen—and use inert gases il 

for annealing, steel making, heat treating or furnace braz- - 
ing... write us your requirements... ask on company 
letterhead for our NEW 36 page BROCHURE. Air Pro- 
ducts, Incorporated, Dept. P, Box 538, Allentown, Pa. 


A AE A A A AC et a a 


More than 600 Air Products Generators 
have been put into successful operation. 


Air Products 


OXYGEN — NITROGEN — ARGON 


GENERATORS 


Specialists in Equipment for All Low-Temperature Processes 
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This giant blooming mill at Indiana Harbor, Ind. works of Inland Steel Co., 
was modernized from 40-in. to 46-in. rating in 23 days. Enlargement of 
auxiliary equipment will increase mill’s capacity 25 per cent over old 


installation. 


constructed by Dravo’s Contracting 
Division. 


REBUILD BLOOMING MILL 
AT INDIANA HARBOR 


A Inland Steel Co. has announced 
that one of the three blooming mills 
at its Indiana Harbor, Ind., works 
has been completely renovated dur- 
ing a fast 23-day changeover in which 
production fell only slightly below 
full operating capacity. 

The blooming mill, which formerly 
was rated at 40 in., now has a 46-in. 
rating and will be able to roll larger 
ingots and increased tonnages with 
greater versatility. 

Production loss was held to a mini- 
mum and amounted to an estimated 
100,000 tons, company officials said. 
Some steel slabs were purchased from 
other steel mills to supply Inland’s 
finishing mills during the changeover. 
While the blooming mill was being 
modernized, the company took ad- 
vantage of the occasion to make re- 
pairs on several open hearths which 
normally feed ingots to the mill. 

Further renovation of the bloom- 
ing mill facilities during the next two 
years will see the installation of new 
shears, tables, and transfer and auxil- 
iary equipment. When the altera- 
tions are completed, the mill's capac- 
ity will have been increased 25 per 
cent or more. 

The old 40-in. blooming mill was 


installed in 1916. Wilfred Sykes, then 
an electrical engineer with Westing- 
house, engineered and supervised the 
installation of the original electrical 
equipment, some of which is still used 
in the new mill. In the intervening 
years Sykes became president of In- 
land and now serves as chairman of 
the executive committee. 

In the recent face-lifting, the mill 
was equipped with new mill housings, 
pinion housing, front and back tables, 
and manipulating and auxiliary 
equipment. The construction was 
handled by Continental Foundry and 
Machine Co. 

More than 229,000 board feet of 
lumber was used in the construction. 
21,000 ft of conduit, 118,000 ft of 
wire, and 9,000 ft of piping were used, 
and more than 3,000 cu yd of new 
concrete were poured during the 
changeover. 


PURCHASE AMERICAN 
ORE RECLAMATION CO. 


A Design and construction services 
of Koppers Co., Inc., Pittsburgh, Pa., 
to the nation’s steel industry were 
further expanded by the purchase of 
the business of American Ore Re- 
clamation Co. 

For many years a leader in the de- 
sign and engineering of sintering ma- 
chines and sintering plants, American 
Ore Reclamation Co., of Chicago, IIL, 
has been credited with many out- 
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"WE HEARTILy 
RECOMMEND 
LUBRIPLATE 
LUBRICANTS" 


—says PORTER-CABLE MACHINE CO., 


Leading mfrs. of portable electric tools 








A 





““LUBRIPLATE reduces drag, per- 

mits easy starting, quiet opera- 
tion and protects our machine parts 
against progressive wear. LUBRIPLATE 
is initially applied to our tools at the 
factory. For future lubrication by users, 
we secure LUBRIPLATE packed in tubes 
for distribution through our dealers.” 


For nearest LUBRIPLATE distributor, 
see Classified Telephone Directory. 
Send for free 56-page “‘LUBRIPLATE 
DaTA Book”’. . . a valuable treatise on 
lubrication. Write LUBRIPLATE DIVvI- 
SION, Fiske Brothers Refining Co., 
Newark 5, N. J. or Toledo 5, Ohio. 


REGARDLESS OF THE SIZE 





AND TYPE OF YOUR MACHIN- 





ery, LUBRIPLATE 





LUBRICANTS WILL IMPROVE 





ITS OPERATION AND REDUCE 





MAINTENANCE COSTS. 


a 
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piscover THese 4 Hidden Savings J 


in Power Conversion for Plating 2 
with the New 















Motor- 
Generator 


Get complete facts and 
figures on the overall Please send me, without obligation, a free copy of 


savings made possible by the Bulletin D101. 
new Chandeysson 
Motor-Generator. Nome...... : AES Shia Mita oe cubis baecadenediiniiesein ‘ Title ie ul cca 
SEND THIS COUPON for your FREE copy. le TO te eae 
of Bulletin D101: 
Business Address eet ak _City State... 
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standing contributions to the tech- 
ology of iron ore agglomeration. It 
as designed a major portion of all 
re sintering equipment in the United 
States. 

Sintering is a process for convert- 
ng fine-sized ore into larger lumps by 
vassing air through a mixture of the 
ine ore and fuel so that the fuel is 
burned and the ore particles are con- 
<olidated. 

Although specializing for many 
years in iron ore sintering, American 
Ore Reclamation also has been active 
in the non-ferrous fields, having sup- 
plied the largest sintering machine 
in operation for an Oklahoma zine 
producer. 

Stockholders of American Ore Re- 
clamation have approved the sale of 
the business on the basis of Koppers 
competitive bid with the final tran- 
saction being consummated in Chi- 
cago, according to General Somer- 
vell. 

Interest of the steel industry in the 
utilization of low-grade taconite ores 
through ore separation and agglom- 
eration and in the economic prepara- 
tion of iron ore fines and blast furnace 
flue dust for smelting has increased in 
recent years with the gradual deple- 
tion of domestic high-grade ore re- 
serves. With these developments has 
arisen a growing need for engineering 
services embracing all aspects of the 
sintering process. 


PLAN IMPROVEMENTS 


AT VANDERGRIFT PLANT 


A United States Steel Corp. has an- 
nounced an extensive program to 
augment the finishing facilities at its 
Vandergrift, Pa., plant to include 
production of grain oriented silicon 
sheets and coils, essential to national 
defense, and make it a completely 
modern finishing mill for the produc- 
tion of all types of silicon sheets. 

When installation of new equip- 
ment has been completed the propor- 
tion of cold rolled sheets as compared 
to the hot rolled product will be in- 
creased to follow the trend in product 
demand. It will also make it possible 
to increase production of silicon steel 
with improved electrical properties 
used in the most modern types of 
power transformers and_ electrical 
equipment. 

The equipment to be installed in- 
cludes new continuous annealing 


(Please turn to page 174) 
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KENTANIUM Ring 
1,960 HOURS 






COMPARE these Scarting Rings used 


in the tip of a Gas Torch... 





after 


There’s no sign of wear on the Kentanium ring and it’s still on the job 

. after 1,960 hours (80 days) of service! Compare this performance 
with that of the super-alloy ring that had broken down from thermal 
shock, abrasion, and oxidation after only 162 hours . . . a better than 
TEN to ONE record in favor of Kentanium. This is a typical example 
of how industry is effectively using heat-resistant Kentanium. 


Whats Your liOU Cesign Problem? 


If you need a material having long service life at elevated temperatures, 
investigate Kentanium . . . an exclusive development by Kennametal. It 
is a titanium carbide base composition. 

Kentanium resists thermal and physical shock, withstands abrasion and 
oxidation, and retains great strength at 1800°F and above. It weighs only 
24 as much as steel; is up to 93 RA in hardness. 

Many grades of Kentanium are available to meet combinations of 
specific conditions. A wide variety of simple or complex shapes can be 
produced, to meet your specifications. Ask our engineers to recommend 
how you can best apply this remarkable, new heat-resistant material. 


of KENNAMETAL Suc. Latrobe, Pe- 


NTANIUM 


T 
GH- STRENGTH, LIGHTWEIGH 
TITANIUM CARBIDE 

N principal cities 


SISTANT, HIG 
CEMENTED 


Les offices ! 


SUPER-ALLOY Ring 


after 


162 HOURS 


| 
| 
| 





Right: Two 5000 hp main drive motors (at rear) 
are direct-connected through spindles to the top 
and bottom rolls. Exciter sets (foreground) 
provide adjustable a-c power to excite field 
windings of main drive generators and motors. 
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World's fastest reversing blooming mill 
powered by Westinghouse 


Jones & Laughlin’s new 46-inch, high lift 


blooming mill at Pittsburgh owns the world’s 
record for fast reversal. In just one second, 
the 10,000 hp twin motor drive reverses from 
40 rpm in one direction to 40 rpm in the other 
direction. Two giant motors turn smoothly at 
full base speed, and one second later—with 
no visible strain, no perceptible vibration 
—they’re whirring with equal calmness in 
the opposite direction. 


“Without a hitch’’. “This mill went into 
operation without a hitch,” says George 
Kaufman, J & L’s Chief Electrical Engineer. 
“Westinghouse Steel Mill Specialists worked 
with our engineers and the mill builder from 
the first. As a result, operation of the mill 
more than met the requirements of our engi- 
neering and operating departments.” 


At first, too fast. For fast reversals of the 
main roll motors to be of value, the auxiliaries 
(main roll screwdowns, mill table motors and 
manipulators) must also act rapidly. Proof 


you can 6E SURE...1¢ irs 


Westinghouse 
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that they do was shown in early tests. The 
manipulators, on the first try, operated so 
quickly that a ten-ton ingot was flipped com- 
pletely over—180 degrees instead of 90. 


Rototrols® speed operation. Rototro! 
regulators provide high forcing voltages to 
the mill auxiliary-generators and the main 
drive exciters. Due to the co-ordinated design 
of the regulating system, auxiliary-generator 
voltages are reversed in less than one second. 
Forced by fast voltage charges, the drive 
responds instantly to the operator’s flip of 
the master switch. 


Next time, call Westinghouse. Imagina- 
tive, dollar-saving engineering like this can 
be applied to a// steel mill problems. When 
your next job comes up, take advantage of 
Westinghouse experience in steel—the widest 
in the electrical industry. Call your nearby 
Westinghouse office early in the planning stage. 
Westinghouse Electric Corporation, P.O. Box 
868, Pittsburgh 30, Pennsylvania. J-94987 
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"UTILISCOPE” camera at drum elevation SEES actual boiler water level. 


In 1948, Tidd Plant of Ohio Power Company (sub- 
sidiary of The American Gas & Electric Company) 
installed a Diamond “Utiliscope” so that the operator 
at the control panel could SEE the boiler water gauge 
several floors above. The camera location (adjacent 
to the big boiler drum) is hot and dusty. Auxiliary 
machinery causes vibration. The installation (includ- 
ing the original camera tube) has been in continuous 

. 24 hours a day... 7 days a week for over 
5 years, with very little maintenance. This is the first 
system of industrial television purchased in the U.S. 
and is still in continuous operation. 

Probably there are places in your plant where you 
con use the DEPENDABLE “Utiliscope” (wired tele- 
vision) . . . the great new industrial aid. It is saving 
money and improving operations in steel mills, power 
plants, foundries, coal mines, and a wide variety of 
manufacturing plants. Write for Bulletin 1136¢€. 

6574 
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(WIRED TELEVISION) 


DIAMOND POWER SPECIALTY CORP. 


FIRST IN INDUSTRIAL TELEVISION 

LANCASTER, OHIO « OFFICES IN 39 PRINCIPAL CITIES 
Diamond Specialty Limited —Windsor, Ontario 

SINCE 1903, DIAMOND HAS MANUFACTURED QUALITY EQUIPMENT FOR 


Look 


/] 


INDUSTRY 


WESTINGHOUSE DONATES 






(Continued from page 171) 
lines, new high temperature box type 
electric annealing furnaces, and new 
box type gas fired annealing furnaces. 
In addition, there will be auxiliary 
equipment such as cranes, tractors, 
slitters, shears and power facilities. 
Work will begin immediately and the 
entire program should be completed 
in 1955. 

This is the second step in modern- 
izing the Vandergrift plant. Prior to 
1947, electrical steel production was 
confined to hot rolled hand mill 
sheets. In 1947 a cold reduction mill 
and continuous annealing furnaces 
were installed to furnish electrical 
steel in coils. 

At the same time it was announced 
that improvements will be made in 
open hearth and primary mill opera- 
tions at Clairton, Pa., works to pro- 
duce silicon steel slabs for the Van- 
dergrift plant. When the improve- 
ments at Clairton are completed next 
fall the cold metal open hearth facili- 
ties and slabbing mill at Vandergrift 
will no longer be needed. 

Since slabs are now hauled about 
40 miles from Vandergrift to Irvin 
Works for rolling into coils and Clair- 
ton Works and Irvin Works are prac- 
tically adjoming, the overall effi- 
ciency of silicon steel production will 
be increased by the change. 


ENGINEERING LABORATORY 


A An electrical engineering labora- 
tory, the only one of its kind existing 
in an educational institution in the 
world, has been donated to Carnegie 
Institute of Technology, Pittsburgh, 
Pa., by Westinghouse Electric Corp. 

Valued at approximately $100,000, 
the new installation is expected to 
stimulate student interest in power 
engineering which has been some- 
what overshadowed by the swift rise 
of developments in the communica- 
tions field. 

The laboratory will be used for 
education and research dealing with 
the detailed and advanced study of 
electrical power systems and ad- 
vanced study of alternating current 
generators. The facilities of the lab 
will provide for advanced instruction 
in rotating machinery for senior un- 
dergraduaie students and work in 
power system stability for graduate 
students. This laboratory is the 
largest single facility ever donated by 





7 
7 
7 
: 








eS AE, IRR a | 
| 








~ 
~~ — . + 
a: a 1 
a Ww 

‘ r 
’ b. . - ‘ , & 

; . Ay \ 

? *. ras 










350-ton, 76'0" span, 13-motor Ladle 
Crane, with 24 Wheel Bridge and 
6 Individual Bridge Motors 





MORGAN CRANES AT INDIANA HARBOR 


| 
Illustrated are three Morgan Open Hearth | 
Cranes at The Youngstown Sheet and Tube | 
Company’s new Open Hearth. These cranes | 
have all latest modern features, especially de- ! 
signed for Open Hearth service. Your inquiries | 
will be appreciated. 
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25-ton, 8-motor, 107'0" span Soaking Pit Crane 

















12-ton, 27'0" span Floor Charger 


THE MORGAN Eugincering CO. ALLIANCE, OHIO - Pittsburgh, 1420 Oliver Building 


DESIGNERS * MANUFACTURERS * CONTRACTORS «© BLOOMING MILLS © PLATE MILLS * STRUCTURAL MILLS « ELECTRIC 
TRAVELING CRANES # CHARGING MACHINES © INGOT STRIPPING MACHINES « SOAKING PIT CRANES « ELECTRIC WELDED FABRI- 
CATION « LADLE CRANES * STEAM HAMMERS «© STEAM HYDRAULIC FORGING PRESSES © SPECIAL MACHINERY FOR STEEL MILLS 











2 High Hot Strip Mill Table Rolls in plant of Dominion Foundries and Steel 


Ltd., Hamilton, Ontario, Canada. Arrows indicate location of J-M Clipper 
Oil Seals which protect bearings against dirt and other adverse conditions 


Engineers at Dominion Foundries 
and Steel Hot Strip Mill report: 


“Bearings better protected— 
damaging dirt sealed out with Clipper Seals 


TABLE ROLLS of the 2 high strip mill 
at Dominion Foundries and Steel Ltd. 
must operate efficiently despite severe 
service conditions. Life of the Roll 
Bearings is constantly threatened by 
dirtand salt from strip mill operations. 

To provide better protection, en- 
gineers replaced the original bearing 
seals with J-M Clipper Oil Seals. Long 
after this installation was made, Clip- 
per Oil Seals are still providing far 
better bearing protection than the 
material formerly used. They seal out 


JONNS MANVILLE 


Johns-Manville 


See onucirTs 


mill scale, salt and other foreign 
matter which might work into the 
bearing housings. They remain eff- 
cient despite high oil and air tem- 
peratures. They protect bearings by 
assuring Clean lubrication. 

Clipper Oil Seals offer many advan- 
tages wherever accurate fit, longer life 
and greater sealing effectiveness are 
required. These precision-moulded 
oil seals provide easy installation be- 
cause the tough, dense heel affords 
just the right amount of rigidity for a 





press fit in the cavity . . . while the 
flexible lip, held in light but positive 
contact with the shaft by an especially 
designed garter spring, provides 
effective sealing at all times. 

Made in both split and endless 
types, Clipper Oil Seals are available 
in a wide variety of designs, to meet 
practically any sealing requirement. 
For complete details and literature 
write Johns-Manville, Box 60, New 
York 16, N. Y. In Canada, 199 Bay 
St., Toronto 1, Ont. 


CLIPPER OIL SEALS 
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an industry to an educational insti- 
tution. 

Formerly a part of the research 
and development facilities of the East 
Pittsburgh, Pa., plant of Westing- 
house Electric Corp., the new instal- 
lation was used there in research con- 
tributing to the present expansion 
and interconnection of electrical sys- 
tems in this country. Although West- 
inghouse may still use the equipment 
in the solution of possible future 
problems, all data gathered in the 
course of research at Tech will be 
made available to the electrical in- 
dustry through the usual channels. 

Because of the new equipment, 
Carnegie Tech will be able to set up a 
miniature power system closely du- 
plicating actual transmission lines 
and interconnected generator sta- 
tions. Specifically, the laboratory was 
designed to solve problems dealing 
with voltage regulators, transient 
characteristics, exciter characteris- 
tics within stability limits, and sub- 
transient reactances. It is in the latter 
field that most research will probably 
be done. 

The laboratory area is enclosed by 
a safety fence and an accompanying 
soundproofed briefing room. The 
equipment consists of two 100 kva 
alternating current generators, each 
driven by separate 150 hp, d-c mo- 
tors, together with 72 reactors, each 
rated at one ohm-100 amperes-60 
cycles. These units are accompanied 
by the necessary circuit breakers, 
high and low voltage switchgear, 
transformer banks, and metering 
facilities. 


DIAMOND POWER OPENS 


NEW ELECTRONICS LAB 


A The Electronics Division of the 
Diamond Power Specialty Corp. has 
just moved into its new electronics 
laboratory which is adjacent to the 
manufacturing plant at Lancaster, 
Ohio. This new building has approxi- 
mately 30,000 sq ft of floor space and 
houses the most advanced facilities. 

The laboratory is being used for 
the continuing development and con- 
struction of the Diamond “Utili- 
scope” (wired television) and for the 
development of other electronic in- 
struments and controls. Problems re- 
lating to the application of this equip- 
ment in various basic industries are 


also carried through — preliminary 


(Please turn to page 181) 


There’s No Mystery to 
Top Heating Performance..... 


BLOOM 


ENGINEERING 





produces “magical” results 
through sound engineering practice 


There is no real mystery in heat transfer—the basic facts are 
known. It is through careful use of these facts—supported by 
broad experience—that Bloom Engineering’s qualified personnel 
can develop top furnace performance. 


BLOOM ENGINEERING SERVICE includes: 


Heat Process Analysis—This service covers such basic factors as: 
1. Production requirements 
2. Sizes of metal heated 
3. Metallurgical requirements: 
a. Optimum time-temperature heating curve 
b. Soaking time 


Heat Pattern Design—Correct temperature distribution, or Heat 
Pattern within the furnace chamber gives desired time-temperature curve 
and required soaking time. 
To give desired heat pattern, these factors are carefully balanced: 
1. Number, size, location of burners 
2. Flame length, temperature and characteristic 
3. Furnace shape or contour 


Heat Process Development—Where experience with a given ma- 
terial or process is lacking, the necessary constants and other required 
factors relating to the problem are developed in Bloom Engineering's 
modern laboratory, thus eliminating guesswork. 


Operating Advice—When situations arise which cannot be antici- 
pated by the furnace control equipment, prompt and correct action by the 
operator is of utmost importance. Bloom service includes the education 
of operators to meet such situations. 


It is our aim, not only to fur- 
nish good equipment, but also 
to insure an efficient over-all 
operating process. 


DU 
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; CONTACT RAIL 
\ | (TYPE BMS) 









_“SERVICE-ENGINEERED” | 


“FOR UNFAILING PROTECTION 


“ON-THE TOUGHEST JOBS! 
For longer, stronger life eak protec- 


tion, there’s a Keystone Industrid?ingu- 
lator that’s “service-engineered” to meet “ 
every need. Let ESM engineers help you 
select the right mechanical and electrical 
eae . 

“qualities to solve your insulator problems. 

\ Call on them soon. 
MOULDED GLASTIC 
INSULATORS 

Fibreglass reinforcement and 
superior compounds provide 
maximum impact strength 
with excellent resistance to 


are track, chemicals, heat 
and weather. 


SUSPENSION 
INSULATORS 


GLASTIC INSULATORS 
j | (TAPPED INSERT TYPE) 


- 





Basic units shown have ge 
great variety of application a : 
by use of proper fittings, ‘Zz - 
selected from ovr Indus- 

trial Catalog. Write for 

illustrated folder. 

















ELECTRIC SERVICE MANUFACTURING CO. 
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WET PROCESS 
TAPPED INSERT PORCELAIN INSULATORS 


(PETTICOAT TYPE) 

Unexcelled electrical characteristics, high 
mechanical strength. Best for dirty outdoor 
applications, high voltage, or sensitive 
control circuits. 


















TAPPED INSERT 
(PETTICOAT TYPE) 


DRY PROCESS 
PORCELAIN INSULATORS 


CONTACT , Rugged, economical assemblies for low 
RAIL \ ? voltage power circuits. ( ) 
(TYPE DD) ; 


CONTACT 
RAIL 
(TYPE HA) 


MOULDED PHENOLIC 
INSULATORS 


Compact, protected suspension units 
combine good mechanical strength with 
dependable low voltage performance. 
Strain insulators offer maximum tensile 
strength. 





GIANT STRAIN 
—_ INSULATOR 








hil S i re, a Represented in Canada by Lyman Tube and 
sed : a e ed fe | g Pa. Bearings, Ltd., Montreal and Toronto 
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Communist machine-gun fire dropped him in 
combat. But whole blood kept him alive, saw 
him through the hospital. He thanks you for 


his life, 





She'd been exposed to polio. A new serum, 
Gamma Globulin, made from blood, helped 
ward off the dread disease. She thanks you 


for her life. 





A tornado whipped suddenly across her home 
town. She was badly injured by falling debris. 
But a quick operation, several transfusions 


pulled her through. She thanks you for her life. 








Thiee gratetul people say : 


" We're HERE — 
because you were THERE I" 


Each one of these people is alive today because some- 
one gave blood. 


If you've given blood before, you know how easy it is 
—how quick and painless. And you know what a 
wonderful feeling it is when you realize that what you've 
done may give another person his life. 


Now you are asked to give blood . . . again and again. 
And you can do it safely every 3 months. 


Because America’s need for blood has increased 
enormously—for our armed forces, for accident and 
disaster victims at home, for new disease-fighting serums. 


Many a life hangs in the balance! Will you help? 
Call your Red Cross, Armed Forces or Community 
Blood Donor Center today! 


BUSINESS EXECUTIVES 
CHECK THESE QUESTIONS 





If you can answer “‘yes’”’ to most of them, you—and your company— 
are doing a needed job for the National Blood Program. 


HAVE YOU GIVEN YOUR EM- 
PLOYEES TIME OFF TO MAKE 
BLOOD DONATIONS? 

HAS YOUR COMPANY GIVEN 
ANY RECOGNITION TO 
DONORS? 

DO YOU HAVE A BLOOD 
DONOR HONOR ROLLIN YOUR 
CUMPANY? 

HAVE YOU ARRANGED TO HAVE 
A BLOODMOBILE MAKE REGU- 
LAR VISITS? 


HAS YOUR MANAGEMENT EN- 

DORSED THE LOCAL BLOOD 
DONOR PROGRAM? 
HAVE YOU INFORMED EM- 
PLOYEES OF YOUR COMPANY'S 
PLAN OF CO-OPERATION? 
WAS THIS INFORMATION 
GIVEN THROUGH PLANT BUL- 
LETIN OR HOUSE MAGAZINE? 
HAVE YOU CONDUCTED A 
DONOR PLEDGE CAMPAIGN IN 
YOUR COMPANY? 


HAVE YOU SET UP A LIST OF 
VOLUNTEERS SO THAT EFFI- 
CIENT PLANS CAN BE MADE 





FOR SCHEDULING DONORS? 


Remember, as long as a single pint of blood may mean the difference 
between life and death for any American .. the need for blood is urgent! 


NATIONAL BLOOD PROGRAM 


GIVE 
BLOOD 


..give it again and again 
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(Continued from page 177) 
stages. Another important activity is 
electronic tube development. 

Indicative of the equipment used 
in the tube laboratory is a mass spec- 
trometer type of leak detector which 
is the most sensitive commercially 
available. It will detect leakage at the 
rate of one ce in 31 years. The glass 
vacuum system produces an extre- 
mely high degree of vacuum—within 
7/10,000,000 of 1 per cent. The at- 
mosphere is completely controlled to 
meet the specific requirements of 
tube manufacture. The tube storage 
and testing rooms are soundproofed 
so there can be no disturbance to 
testing instruments. 


ESTABLISHES PROGRAM 
FOR LEASING EQUIPMENT 


A Clark Equipment Co. has estab- 
lished a low-cost equipment-leasing 
program to operate through its deal- 
ers on a national basis. Financial ar- 
rangements for the program have 
been worked out with the Harris 
Trust & Savings Bank of Chicago. 

The program is not intended to 
promote the leasing of equipment in 
preference to outright purchase. It is 
being offered as a service to that seg- 
ment of the industrial community 
which has need of a low-cost leasing 
arrangement. Such an arrangement 
is particularly attractive today be- 
cause it frees working capital. Cur- 
rent high taxes, with little important 
relief in sight, means a “profitless 
prosperity,” or a period comparable 
to 1946-49, when working capital re- 
quirements increased greatly. 

The leasing arrangement offers at 
least a partial solution to the prob- 
lem, since it avoids the necessity of 
expending any capital funds for there 
is no down payment or advance 
money required. 

Under terms of the program, the 
dealer is the owner and lessor, with 
Clark Equipment Co. providing the 
direct financing. Equipment is leased 
to the customer for a three or a five- 
vear period, with each annual rental, 
payable in monthly installments, be- 
ing a declining amount based on the 
approximate rental value of a ma- 
chine of varying age. Included in 
most lease agreements is the dealer's 
regular preventive maintenance con- 
tract. At the end of the three or five- 
vear periods, the lessee has an option 
of extending the lease on a vear-to- 
year basis. 


WING Package 
DRAFT INDUCER 









? WING PACKAGE 
ORAFT INDUCER 


Fit 
J sam] fd 
meee) /(O\ (O 


i mJ 


WING PACKAGE POWER PLANT DRAFT INDUCER aot WELCH GRAPE JUICE 
COMPANY'S PLANT AT WESTFIELD, N.Y. SERVES TWO 20,000 Ib./hr. BOILERS. 
NOTE (A) INDIVIDUAL CONNECTION FROM EACH BOILER (B) BY-PASS WITH 
DAMPER CONTROLLED FROM BOILER ROOM, PERMITTING NATURAL DRAFT 
AT LOW LOADS (C) RELATIVE LIGHT WEIGHT AND COMPACT PACKAGE 
DESIGN PERMITS SUPPORT ENTIRELY ON COMMON BREECHING. 















































UO DBA 
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The WING Package DRAFT INDUCER is unique in that the motor 
(or turbine) and fan is designed as one complete removable unit, 
making installation easier and being easily removed, facilitates 
inspection and maintenance. Other advantages are: 


|. Big savings in space require- 5. Only two support bearings 
ments 

2. Permits fewer and lighter 
structural supports 


6. Wide flexibility in gas outlets 


7. Saves on investment and 


Bs ; maintenance 
3. Eliminates field line-up 


problems 
4. Eliminates water cooling 


8. Low load ratings on natural 
draft because of ample free 
gas travel area 


Write for complete details 


L..J. Wing Mfp.Co. 


142 Vreeland Mills Road 
Linden, New Jersey 





UNIT HEATERS BLOWERS DRAFT INDUCERS TURBINES 
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MOTOR GENERATORS 


= ee nn ee a ee = = = QWhether it be for continuous electrolytic tin- —— — 
plating or electrocleaning lines,“or for special 
power needs, Columbia builds Motor Gen- 
erator Sets for your individual requirements. 
They're giving superior, around-the-clock 
performance in many of the country’s leading 








mills. Illustrated here are typical installations 
of Columbia generators built to specification. 


Two 7500 Ampere 24 volt, 3750 Ampere 48 volt, 
Separately Excited, Columbia D.C. Generators driven 
by 600 HP, 1.OPF, 360 RPM Synchronous Motor. 


roe 


Multi-Unit Columbia Motor Generator Set con- 
sisting of two 50 KW, 250 Volt D. C. Generators, 
and one 10 KW, 50 Volt, 200 Ampere booster , 
Generator, all driven by 200 HP, 0.8PF, 1200 
RPM Synchronous Motor. 


COLUMBIA ELECTRIC MFG. COMPANY 


Sor ie a felaaliiielaMe: Wactalt is Cleveland 14, Ohio 





TOPS FOR PRODUCTION OF HIGH GRADE STAINLESS, ALLOY AND RIMMING STEELS 


ELECTRIC MELTING FURNACES 


EF MBODYING the latest in mechanical and electrical equip- 
ment, these widely used furnaces are noted for their 
eficient performance and safety, and low operating cost 


and maintenance. 


We welcome an opportunity to help 
you select and install the furnace best 
suited to your particular requirements. 


AMERICAN BRIDGE DIVISION, UNITED STATES STEEL CORPORATION 
GENERAL OFFICES: 525 WILLIAM PENN PLACE, PITTSBURGH, PA. 


Contracting Offices in New York, Philadelphia, Chicago, 
San Francisco and other principal cities. 


United States Steel Export Company, New York Removable roof of new design now 
available for large furnaces. 
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Weigh faster... 
more accurately... 


with a 


BALDWIN SR-4° 
crane scale 


Overhead weighing need no longer be cumber- 
some, time consuming, dangerous or inaccu- 
rate. By replacing ordinary weighing devices 
with a Baldwin SR-4 crane load-weighing 








electrical weighing—the speed—the conven- 
iences—the high accuracy—the freedom from 
hazards. 

A simple unit, this new electrical weighing 
device consists of the SR-4 pick-up, the 
instrument, and cable reel if required. 

The portable crane scale is simply hung on 
your crane hook—the Baldwin SR-4 Load 
Cell is hermetically sealed, temperature com- 
pensated and free from moving parts. This 
load cell offers a reliable, rugged, accurate 

















system, hard to obtain with other weighing 
methods. 

The electrical signal can be transmitted to 
indicators, recorders, or printers located either 
in the crane cab or at any other convenient 
spot in the plant. Readings are easily made— 
without danger to employees—without the 
usual inaccuracies and lost time. Baldwin 
SR-4 Crane Scales have Standard Capacities 
of 5, 124% and 25 tons. Other capacities are 
available on special order. 

For further information write for our new 
bulletin on crane scales. Address Dept. No. 
3117, Baldwin-Lima-Hamilton Corporation, 
Philadelphia 42, Pennsylvania. 





BALDWIN-LIMA-HAMILTON 


Philadelphia 42, Pa. © Offices in Principal Cities * In Canada: Peacock Bros., Ltd., Montreal, Quebec 
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unit, you can have all the advantages of 











of NEWEST large 2-pole 
Induction Motor Construction 


Here’s a picture sequence showing a big E-M 2-pole boiler 
feedwater pump motor* in construction. Step by step you 

can observe the modern engineering and meticulous care given 
to every detail by E-M craftsmen. The little rhymes will 

call your attention to the key points in each picture. 


As you know, requirements for big motors are exacting .. 
the duty severe. Here you can see how E-M builds in extra 
quality to give you top performance, reliability, smooth 
operation and economy. The E-M sales engineer in your area 
has many more interesting facts on these big E-M Motors 
he'll be glad to tell you. 


A's for All-welded, this reinforced frame; 

It's made extra rugged to stay in the game. 
All welds are continuous, tested for strength 
There'll be no distortion in width or in length. *E-M 2-pole Heavy-Duty Squirrel-Cage Induction Motor (1500 hp and larger) 


Burrs are removed before laminations are stacked, 

For a low-loss core that is true and compact. 

The baked-on enamel coating of each lamination 

Provides high dielectric strength and corrosion elimination. 


C is for Coils, with vacuum impregnation 

To provide the best in protective insulation. 

They're form-pressed to slot size to fit on the dot... 
Each coil is surge-tested before reaching its slot. 


D is for Diligence in anchoring the winding . 
Each coil side is lashed to provide an ‘‘arch"’ binding. 
These tight E-M coil ends won't be twisting or parting 
In any hard demand of full-voltage starting! 





F is for Freedom from centrifugal force distortion, 
In end-ring structure and retaining ring portion. 
The cage bars fit rotor slots snug and tight 

Joints are silver-brazed; they stay just right. 


Extra protection for the E-M wound stator... 
It’s full-flooded with varnish—a real first-rater! 
It's baked and re-flooded and re-baked at a pace 
That seals the coil surface in every place. 


G is for the Gisholt electronic machine 
That checks rotor balance with an eye true and keen. High finish on journals, superfinish is the rule. 
Again in the stator we check balance of the rotor The bearings are well-sealed .. . they'll run long and cool. 
Because it’s so important to a smooth-running motor. The sleeves are Kolene-processed to last and last 
Double oil rings start lubrication safe and fast. 


Like to know more about this 2-pole Motor beauty 
For feedwater pumps or other hard-driving duty? 
@ nspection is Just call your nearest E-M sales engineer now 


thorough, when For facts, data and application know-how. 
we've done all 


the rest, 
For each E-M 


machine stands ELECTRIC MACHINERY MFG. COMPANY 


a rigorous test. MINNEAPOLIS 13, MINNESOTA 
When it's installed in 


your plant, you know 
it can take it... 1300-TPA-2162 


Or write to the factory—there’s much you can glean 
From E-M’s new brochure Number 214. 


It's bound to be rug.- 
ged, for it had experts 
to make it! 


Specialists in making motors do exactly what you want them to 





Oo ferme 


o DREVER CONTINUOUS STAINLESS 
STRIP ANNEALING AND 
DESCALING LINE 





























form- 
de top per 
Ss ow iN LE caling units — pplicable 
D E Drever des or they are in serv! =ration, they 
ance page and continuous ee enaces: de- 
batc heat ; 
to both ired—Pre d hig 
Shown above is an ling-descaling include, where des wh @ id dip, an art 
line for stainless steel strip. This unit has ling water que ‘ 8 well as comp 
@ capacity of 2000 Ibs./hr. Maximum sca . inse tanks, han 
strip width 24 inches. —. strip, or ressure water rins of dil gent researc ty 
multiple strips can be processed. These P ntation. rs E ractice qua 
units can be bullt for any capacity and instrume in descaling perations 
any width of strip. 


’ 


i Je A 
net ie 


«a. 


ig 


8 tons of steel per hour is descaled in 
this 18 ft. caustic bath descaling unit. 
Operating with automatic temperature 

control at 930° F, this bath shows no REVER IMMERSION TYPE 


appreciable drop in temperature after 
the load is charged. DESCALING BATH 


DREVER ‘iM «730 EAST VENANGO ST. © PHILADELPHIA 34, PA. 
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SET HIGH SERVICE STANDARDS 
THROUGHOUT THE STEEL IND 


| rf nw or. 
Wnuk Gu 


Crane Trolleys, Roller Tables, Hoists, Shears, 
Lathes, Bar Mills and other Steel Mill Equipment are 
a few of the many applications for Industrial 

“Durocase” Gears. K 


“Industrial Gear” can take care of your heaviest 
requirements—Herringbones up to 61” in diameter 
with an 18” face—Spurs up to 102” with com- 
panion Pinions, Bevels, Spirals, Worms and Worm 
Wheels and Mitres of all sizes, cut to 

exacting specifications. 


Users everywhere report smooth, rugged, long 
life operation when “IG” Gears or “IG” 
DUROCASE (Steel Mill Type Gears) are on the job. 


Why not consider “Industria 
next order and note thé 
quality and service. 





Gear” on the 
ein 
















— = 


See how well our fully equipped 
plant can serve you. Write for 
Brochure “A Pictorial Trip 
Through Industrial Gear” — 
Bulletin No. 152-A. 
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For more than thirty-five years, Hagan Corporation has been 
a pioneer in the design, development and application of 
automatic control and instrumentation to suit the changing 
requirements of the steel industry. 


Their success may be measured by the fact that, wherever 
steel is made, Hagan Air- -Operated Automatic Coamols and 
Ring Balance Instruments are found, as well as by the 
number of customers who come back to Hagan whenever 
remodeling or new construction demand more control and 
instrumentation equipment. 


‘The following examples are only a few 


of the many pioneering installations made by Hagan Corporation. 


j In one plant, we have installed automatic pulverized coal, using the gas as available. 
* control of air delivery from a blast furnace 
blower. The control is actuated by a Hagan Ring 
Balance Meter, which is automatically compensated 2 
to correct for barometric pressure and air tempera- 
ture changes. The control adjusts turbine speed 
only, requiring no control valves or dampers in the 
blower discharge. This same plant has been a 
Hagan customer for twenty-five years. Hagan 
equipment is controlling coke oven crossovers and 
exhausters, blast furnace gas fired boilers, coke 
breeze fired boilers, blast furnace stove burners, and 3 Twenty-five years ago, we installed the first 
a new boiler unit burning blast furnace gas and * completely automatic combustion control for 


This example is a composite, representing the 
® hundreds of installations of automatic control 
of fuel-air ratio for forced draft type blast furnace 
gas burners for stoves and boilers. This single 
development, in which Hagan equipment played 
a prominent part, pioneered the way to more 
efficient use of blast furnace gas as a fuel. 


BOILER COMBUSTION CONTROL SYSTEMS 
RING BALANCE FLOW AND PRESSURE INSTRUMENTS 
METALLURGICAL FURNACE CONTROL SYSTEMS HAGAN 
CONTROL SYSTEMS FOR AUTOMOTIVE AND HALL 
AERONAUTICAL TESTING FACILITIES 
BUROMIN 


CALGON 
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RING BALANCE INSTRUMENTS 


IS MADE... 





boilers fired with blast furnace gas and pulverized 
coal. Hagan pioneered both the equipment and the 
method. Today, there are dozens of similar installa- 
tions where combination fuel firing is controlled 
automatically by Hagan equipment. In some cases, 
coal burners must be started or stopped. In other 
cases the auxiliary fuel must be operated at a 
definite minimum, with availability and load de- 
mand determining the use of the primary fuel. 


4 This plant uses natural gas for fuel on a reheat- 

® ing furnace, supplied on the basis of a maximum 
allowable consumption. A Hagan Ring Balance 
Meter, equipped with automatic compensation for 
gas pressure and temperature, gives a direct reading 
in standard cubic feet. Paper work and approximate 
corrections are eliminated, and the exact amount of 
gas used is known at all times. 


5 Blast furnace gas and oil, or coke oven gas and 
* oil are the two fuel combinations used for the 
boilers of one steel producer. The Hagan Auto- 
matic Combustion Control System uses either gas, 
as available, and compensates with fuel oil for any 
gas deficiency. The system maintains fuel-air ratio 
for all the varying proportions of individual fuels. 


6 The metering of oxygen supplied to automatic 

* scarfing machines is a tough job for a flow 
meter. The actual flow cycle, up to maximum and 
back to zero, lasts about 30 seconds and repeats up 
to twenty-five times in an hour. The flow reading 
and the totalized reading must be corrected to 
standard cubic feet. The pressure compensated 
model of the Hagan Ring Balance Meter has been 
proved the most accurate and dependable meter 
available for this service. 


In addition, Hagan has made many installations for the following diversified 


applications— 


Furnace pressure control and fuel-air ratio control for reheating furnaces, soaking pits and open hearth 
furnaces—BTU input control for multiple-fuel firing of furnaces—-Gas pressure and flow control—Blast 


furnace stove burner control—Gas flow measurement 


Steam flow measurement—Gas density correction— 


Gas mixing station control—-Automatic furnace reversal control—Steam pressure reducing and desuper- 


heating—Boiler drum water level. 


HAGAN 


HAGAN BUILDING 
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PROGRESS REPORT ON 


ATIONAL CARBON 


TRADE-MARK 


BLAST FURNACE LININGS 


furnace refractory, let’s take a look at its remark- 





j N 
‘ 


One out of every three blast furnaces in this coun- 
try is now lined with ‘National’ carbon. With able performance over the long haul. 
this outstanding acceptance of carbon as a blast 






Here are the facts: 








23 m0 
National”’ Carbon-lined 





e 5 of these have Passed the 2 Y/» 


million ton mark 








JM PRETTY 
HOT STUFF... 
BUT THIS CARBON 





; Original lin; 
still goin & strong} Inings — gnd 
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tors learn 
what Smo s 
really is, oth Operation 
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The term "Nati 
j stional” is i 
Of Union Carbide and Carbow Conprste-mark 
ion 


NATIONAL 
iene Saawen COMPANY 


30 Eas treet ~ Corpora 
Districs Sales mgt New York, 1 7, N.Y. 
N tlanta, Chica . 

ew York, Pittsburgh, San Francs, Kansas City, 


Deities , IN CANADa: 
Carbon Limited~Montreal, Toronto Wi 
» Winnipeg 

















NATIONAL CARBON PRODUCTS 
CARBON LININGS FOR FERRO-ALLOY FURNACES + CARBON MOLD PLUGS + GRAPHITE THERMOCOUPLE SHEATHS + GRAPHITE STARTERS FOR HOT 


TOPPING + CARBON CINDER NOTCH PLUGS + GRAPHITE AND CARBON CORES + GRAPHITE RISER RODS + CARBON BOXES AND GRAPHITE POWDERS 


FOR HEAT-TREATING + PIPE AND FITTINGS » CARBON BRICK » PUMPS + CONDUCTOR ROLLS + SPECTROSCOPIC ELECTRODES + STEAM JETS + ANODES 
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Personnel News... 





Carl Gustafson has been appointed director of 
mechanical maintenance for the Colorado Fuel and Iron 
Corp. Mr. Gustafson will advise on mechanical problems 
arising in all of CF&I’s 14 plants. In addition, he will 
continue to be superintendent of the mechanical depart- 
ment at the Pueblo, Colo. plant. 


Joseph C. Anton has been named superintendent 
of construction at the Indiana Harbor, Ind., plant of 
Youngstown Sheet and Tube Co. Mr. Anton succeeds 
Ed Haak who retired some time ago. 


Clifford A. Martin has been named construction 
engineer, engineering department at United States 
Steel’s Fairless works near Morrisville, Pa. Mr. Martin 
joined Universal Atlas Cement Co., a U. 5S. Steel 
subsidiary, in 1946, as a construction engineer. In 1951 
he was transferred to the construction engineering 
bureau and was one of the first engineers at the Fairless 
works site, arriving in January, 1951, two months prior 
to the groundbreaking. Since that time, Mr. Martin 
has participated in the construction of the big plant 
now nearing completion. 


Michael R. Yatsko was named superintendent of 
industrial relations at Republic Steel Corp.’s warehouse 
division in Youngstown, Ohio. Mr. Yatsko succeeds 
Gordon J. Mitchell, who recently was named super- 
intendent of industrial relations at Republic’s Truscon 
Steel Division in Youngstown. In his new capacity, 
Mr. Yatsko will be responsible for all industrial relations 
matters in the division’s Youngstown headquarters and 
26 warehouses throughout the country. 


Howard J. Davis has been named to head a newly 
established department to coordinate and expand 
product research and development for Colorado Fuel 
and Iron Corp. The new organization, a part of the 
executive department, will have headquarters at 
Washington, D. C. The new department is designed to 
further the corporation’s product diversification ob- 
jectives. 


Frank A. Roberts was named manager of organiza- 
tion planning, a new unit in the industrial relations 
department of Youngstown Sheet and Tube Co., 
Youngstown, Ohio. Mr. Roberts has been serving as 
assistant to the Youngstown district manager. 


Andrew J. Pratt, purchasing agent at Kaiser Steel 
Corp.’s Sunnyside, Utah, coal mine has been named 
senior buyer in the purchasing department of the 
company’s steel plant at Fontana, Calif. Mr. Pratt’s 
position will be filled by Harry R. Bohme, formerly 
assistant to the purchasing agent at the Fontana steel 
mill. 
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Albert F. Metz has been named chairman of the 
board and chief executive officer of Okonite Co., 
Passaic, N. J., R. Stuart Keefer has been elected 
president, and Edward D. Youmans becomes vice 
president in charge of research and product develop- 
ment. Messrs. Metz, Keefer and Youmans were respec- 
tively president, vice president in charge of sales, and 
vice president in charge of manufacturing and research. 
Charles M. Kirkland, formerly factory sales manager 
at the Passaic plant has been elevated to vice president 
in charge of sales, and David W. Nurse, previously 
resident manager of the Wilkes-Barre, Pa., plant, has 
been promoted to vice president in charge of manufac- 
turing for the company’s three factories. 


Frank B. John was appointed general supervisor 
of training at United States Steel’s Fairless works near 
Morrisville, Pa. Mr. John had been serving as a training 
engineer. 


B. A. Kline has been appointed sales manager of the 
Birdsboro Steel Foundry and Machine Co., Birdsboro, 
Pa. In his new office he will also serve as advertising 
manager of the company. Mr. Kline has been associated 
with Birdsboro in an estimating and sales capacity for 
the past 30 years. Before his appointment he was 
assistant to the vice president. 


Henry A. Leilich has been named project engineer 
for the machinery division of Dravo Corp., Pittsburgh, 
Pa. His efforts will be directed primarily in the fields of 
power plant engineering and construction. Mr. Leilich 
was formerly a staff engineer with Peter F. Loftus Corp. 


Stanley G. Harris was named general supervisor of 
costs and statistics for American Steel & Wire Division 
of United States Steel Corp., Cleveland, Ohio. Mr. 
Harris, goes to Cleveland from Waukegan, Ill. to 
assume duties handled until recently by John W. 
Jordan, who has been transferred to Pittsburgh to serve 


as assistant to executive vice president—accounting. 


H. Stuart Auvil has been named director of the 
new coke research center at the Ashland plant of 
Semet-Solvay division, Allied Chemical and Dye Corp., 
Ashland, Ky. Mr. Auvil was associated with Citizens 
Gas & Coke Utility at Indianapolis, Ind., and more 
recently with Fuel Research Laboratory, Inc., Indian- 
apolis, where he specialized in the selection of coals for 
coke ovens. 


F. W. Wehrheim, a thirty-three year veteran with 
the Appleton Electric Co. has been elected its vice 
president in charge of sales. Mr. Wehrheim succeeds 
E. A. Murray who has resigned to return to his former 
employer, the American Steel and Wire division of the 
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United States Steel Corp. I. W. Strong, former Denver 
sales representative for the Appleton Electric Co., has 
been appointed assistant to the vice president in charge 
of sales. 


Dr. Alexander R. Troiano has been named head 
of the department of metallurgy at Case Institute of 
Technology, Cleveland, Ohio. Dr. Troiano has been 
serving as acting head of the department since the death 
of Professor Kenneth H. Donaldson, former head, 
on September 3, 1953. 


Edward G. Holtzman has been named as assistant 
secretary and assistant treasurer of Wagner Electric 
Corp., succeeding L. W. McBride who has accepted 
the position as executive vice president of Paxton and 
Gallagher Co. at Omaha, Neb. Mr. Holtzman has been 
serving as labor relations manager. 


Charles W. Punton has been appointed director of 
engineering of Mine Safety Appliances Co., Pittsburgh, 
Pa. Mr. Punton has been with the company since 1929. 
He started as an industrial engineer and, in 1941, was 
named works manager. 


+ Edward L. Bohn has been named to vice president 
of Mullite Refractories Co., Shelton, Conn. Mr. Bohn 
joined Mullite in 1952 as research consultant on furnace 
maintenance and construction. He was formerly with 
the Charles Taylor Sons Co., and North American 
Refractories Co. 


Gordon J. Mitchell was named superintendent of 
industrial relations at Republic Steel Corp’s., Truscon 
Steel Division in Youngstown, Ohio. Formerly industria] 
relations superintendent at the company’s Warehouse 
Division in Youngstown, Mr. Mitchell succeeds 
Walter C. Stoner, who has been named an assistant 
superintendent of industrial relations at Republic’s 
Youngstown steel plant. In his new capacity, Mr. 
Mitchell also will be in charge of industrial relations at 
Truscon’s Canton plant. 


V. L. Towner has been appointed industrial sales 
representative of the Cleveland, Ohio, district for Cuno 
Engineering Corp. The Cleveland territory includes 
northern Ohio. Since 1948, Mr. Towner has been 
assistant general manager of George P. Dempler Co. in 
Pittsburgh, Pa., selling Cuno industrial filters and 
related products. 


Frank F. Mulkey has been appointed manager of 
the St. Louis, Mo., office of Falk Corp. Mr. Mulkey 
has been with the St. Louis office since 1951. 


M. H. Hobbs has been appointed manager of West- 
inghouse Electric Corp.’s switchgear division, East 
Pittsburgh, Pa. Mr. Hobbs succeeds J. B. MacNeill, 
who joins the staff of the vice president in charge of 
industrial products. Mr. Hobbs has been serving as 
assistant manager of the switchgear division since 
March, 19583. 
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N. F. Diederich has been named as manager of 
engineering for Electric Products Co., Cleveland, Ohio. 
Mr. Diederich spent seventeen years with Clark Con- 
troller Co. where he last served as manager of engineer- 
ing standards. 


Charles M. Ruprecht has been appointed president 
of Electro-Alloys Division of American Brake Shoe Co. 
Mr. Ruprecht was formerly vice president of the 
division. He will be located at the Elyria, Ohio, plant. 


Leslie B. Bellamy has been appointed general 
manager of the Sterling Abrasives Division of Cleveland 
Quarries Co. at Tiffin, Ohio. Mr. Bellamy has been 
Detroit, Mich., district manager for Sterling since 1946. 
He joined the division in 1944 as technicai field engineer. 


George G. Zipf was named superintendent of the 
steel plant of the Tubular Products Division of Babcock 





GEORGE G. ZIPF 


& Wilcox Co., Beaver Falls, Pa. Prior to his promotion, 
Mr. Zipf was assistant superintendent of the steel plant 
in charge of melting and blooming. 


Russell A. Moore was named field applications 
engineer, specializing in side-loading fork truck applica- 
tions for Baker-Raulang Co. Before joining Baker- 
Raulang, Mr. Moore was group engineer for Bell Air- 
craft Corp. 


Paul C. McConnaughey was named sales manager 
of the Gas and Coke Division of Koppers Co., Inc., 
Kearny, N. J. For the past four years Mr. McCon- 
naughey has been assistant manager of the Seaboard 
plant of the Gas and Coke Division in Kearny, N. J. 


Thurman G. Thurston has been appointed by Selas 
Corp. of America as its representative in the Cleveland, 
Ohio, territory. Mr. Thurston will have his office at 
1241 Commonwealth Avenue, Cleveland. 


W. R. Wyckoff was named to the new position of as- 
sistant manager, midwest sales division, Townsend Co., 


in their Chicago, IIl., office. Mr. Wyckoff, who will as- 
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For longer life 


Load per wheel on the ingot mold cars 
shown above runs as high as 37,625 lbs. ! 
That’s the kind of application that 
calls for self-aligning, precision-ground 
TORRINGTON Spherical Roller Bearings. 

These heavy-duty friction fighters are built 
from the finest of bearing-quality steels. They’re 
carefully heat treated by the most advanced 
metallurgical procedures. Geometrical conformity 
between their races and rollers is of the highest. 
And their one-piece cast bronze cages (one for 
each path of rollers) are land-riding. 





BEARiIN G §S 





A T WORK 


Self-aligning, precision-ground TORRINGTON 
Spherical Roller Bearings step up rolling efficiency, 
help cut operating costs in Treadwell Construction 
Company’s Ingot Mold Cars at Lone Star Steel Company. 





Thus they give you maximum load- 
carrying capacity, minimum rolling 
friction, and excellent resistance to 
wear and shock under the toughest 
operating conditions. 

For equipment that carries heavy loads and 
where misalignment is a factor—specify TORRING- 
TON Spherical Roller Bearings. See for yourself 
why it pays. 


THE TORRINGTON COMPANY 


South Bend 21, Ind. Torrington, Conn. 








TORRINGTO 


Spherical Roller ¢ Tapered Roller « 
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SPHERICAL 
ROLLER 


Cylindrical Roller « 


Needle «+ Ball « Needle Rollers 
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...Four 30,000 kva 


PENNSYLVANIA 
TRANSFORMERS 
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supply the power require- 
ments of the Brackenridge 
plant of ALLEGHENY LUDLUM 
STEEL CORPORATION 


Each of these transformers is rated at 30,000 Kva, 
3 Phase, Oil-Immersed, Forced-Oil-Cooled. Together, 
the four transformers supply 120,000 Kva of power to 
the Brackenridge Plant. But as usual, there is more to 
the story than the rating of the transformers. 


Here are four transformers that were designed to 
rigid height limitations so they could be delivered by 
trailer truck to their installation sites. The voltage — 
132 Kv — called for intricate engineering and strict 
attention to mechanical detail. 


The first unit to be installed at Brackenridge illus- 
trates how carefully the design was worked out. The 
transformer was trucked over 44 miles of first and 
second class highway and rolled off the trailer onto its 
foundation — all in one day. To reach Brackenridge, 
each transformer had to be light enough to go over 
bridges, small enough to go under viaducts, and 
properly distributed in weight to negotiate sharp 
curves with safety. 


For a better picture of how this was done, we invite 
you to write us on your letterhead to arrange for a 
showing of our 16mm. black and white movie entitled 
“30,000 Kva En Route.” 


Pennsylvania Transformer Company 


A McGraw Electric Company Division ¢ Canonsburg, Pa. 
GREATER PITTSBURGH DISTRICT 
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sume his new duties January 1, 1954, will be succeeded 
as sales representative in the Peoria, Ill., area by 
Donald L. Byrne. Mr. Wyckoff has been with Town- 
send since August 1, 1949. 


George M. Hoffman has been named project engineer 
of Trion, Inc., McKees Rocks, Pa. Mr. Hoffman was 
formerly employed as assistant chief electrical engineer 
for the Peter F. Loftus Corp. and as design engineer for 
Ebasco Services Inc. 


James D. Weber was named as a sales application 
engineer in the Detroit, Mich., district sales office of the 
Reliance Electric and Engineering Co. Mr. Weber 
joined the Reliance organization in July, 1952. 


Richard Whitney has been named as sales engineer 
for Dixie Engineering Co., Birmingham, Ala. Mr. Whit- 
ney, over the past five years has been engaged in sales 
and service work in the states of Alabama, Georgia, 
Mississippi and Tennessee. 


O. T. Henkle, Jr. has moved from the post of vice 
president-sales to executive vice president of Mercury 
Manufacturing Co., Chicago, Ill. P. K. McCullough, 
formerly vice president-manufacturing is now vice 
president-sales. J. D. Appleberry, who had been Mr. 
McCullough’s assistant has been named plant man- 


ager. 


F. E. Suder has been named manager of a new sales 
district covering Texas, Louisiana and Oklahoma for 
the Leschen Wire Rope division, H. K. Porter Co., Inc. 
The new district has headquarters in Houston, Tex. Mr. 
Suder has been with the Porter organization in various 
capacities since 1951. 


Obituaries 


Gustaf Leonard Fisk, 66, died in the Massachusetts 
General Hospital, Phillips House, Boston, Mass., 
November 4. Mr. Fisk lived in Pittsburgh during 1928, 
1929, and 1930, during!twhich time he was associated 
with the Mesta Machine Co. Since that time he has 
been living in New York, N. Y. Mr. Fisk was well 
known to the steel industry for his invention of the 
“Fisk Patented Cooling Bed,” the first installation of 
which was made at the Midland plant of the Crucible 
Steel Co. of America during his identification with that 
company in an engineering capacity. 





FIGHT POLIO! 
JOIN THE MARCH OF DIMES 
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Modern RESOLITE Skylights 
for Allegheny Ludlum Steel Corp. 





Resolite skylights amply daylight the West Leechburg, Pa. plant 
of Allegheny Ludlum Steel Corp. 


Shatterproof, translucent, fiberglas- 
reinforced panels of Resolite are sky- 
lighting hundreds of modern plants. 
There are sound reasons for this popu- 
larity. Resolite’s ease of installation, 
excellent light diffusing qualities and 
unlimited life make it the most practical 
and economical skylighting material for 
new or remodeled buildings. 





Installation of Resolite skylights and sidewall lights is easy and 
economical because Resolite nests with all standard roofing and 
siding sheet corrugations, thus requires no special framing, 
flashing or caulking. It rests on the same members and is fastened 
by the same methods as metal or asbestos building sheets. 

Skylights are formed in existing buildings merely by substitut- 
ing Resolite for old building sheets and refastening. Sidewall 
lighting of non-corrugated buildings with Resolite is also easy, 
since sash is eliminated and simple angle girts used for support. 

Resolite is manufactured of stable polyester resins, reinforced 
with a two-ounce blanket of glass fibers. It can be sawed, nailed, 
or drilled with ordinary tools and without special skills. 

The evenly diffused daylight obtained in a building skylighted 
with Resolite gives workers greater visual comfort and safety . . . 
cuts artificial lighting costs. 

Flat sheets of Resolite for window or door sash withstand 
severe vibration and impact without cracking or shattering. They 
are factory-cut to size and are installed with conventional glazing 
methods. 


Send For New Industrial Skylighting Folder and 
the Name of Your Nearest Distributor. 


RESOLITE CORP. 
Box 516, Zelienople, Pa. 
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Hundreds of thousands of installations prove... 


FAST’S Couplings are FIRST! 


There’s no stronger endorsement of Fast’s Cou- 
plings than the close to three-quarter million 
Couplings installed in the 33 years since their de- 


their original design has been maintained without 
basic change or sacrifice in size or materials. Fast’s 
Couplings give you lowest cost per year . . . because 











— 


they usually outlast the equipment they connect. 
And Fast’s Couplings give you the benefit of 
Koppers free engineering service . . . assuring you 
of the right coupling for any job and the right solu- 
tions to tough coupling problems. 


sign revolutionized the power coupling business! 


Trouble-free performance that saves down-time, 
maintenance, and money led to that record. And, 
whatever your coupling applications, it’s a guaran- 
tee of what you can expect from Fast’s! Fast’s 
Write today for full details to KOPPERS COMPANY, 
INC., Fast’s Coupling Dept., 312 Scott St., Baltimore 
3, Maryland. 


Couplings give you rugged construction . . . because 


[Pama THE ORIGINAL 
a 
_ KOPPERS 

i Wy : 





‘ 

| 

one ; | 

| KOPPERS COMPANY, INC., Fast’s Coupling Dept., 312 Scott St., Baltimore 3, Md. | 

METAL PRODUCTS DIVISION - KOPPERS cOM- | Gentlemen: Send me a Fast's Catalog giving detailed descriptions, engineering drawings, | 

PANY, INC. «+ BALTIMORE, MD. This Koppers | capacity tables and photographs. | 

Division also supplies industry with American Ham- j | 

mered Industrial Piston and Sealing Rings, Koppers- | SE 6 etnaskvensacepedes shdlinlbnn ane satandeammeedsictdestankicatcteiniiaussansines | 

Elex Electrostatic Precipitators, Aeromaster Fans | | 

and Gas Apparatus. | COMPERY --------0nnnnonennnnnccsonencnennneennsnn-ecceeasennnanencnceneccncsnncsnnnees | 

. ‘ ‘ | i <t6 bisa ttebUsCEkawh di elivinedduumnnidssecdadhsdabwruddcanieweeadamdutshantiaiinen | 
Engineered Products Sold with Service 

| City Zone State... - 
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BIG LIFT 


FOR ALL INDUSTRY 


MASSIVE RUGGEDNESS « 


These are the features that make STEARNS 
Circular and Rectangular Lifting Magnets 
successful and profitable in handling steel 
sheets, plates, bars, rails, slabs, billets, 
pig iron, castings, borings, turnings, scrap 
iron, or finished products. 

Move large quantities of material fast — 
at low cost — with a STEARNS Lifting 
Magnet. It will pay for itself quickly, 


MAGNETIC EQUIPMENT 


STEARNS 


POWERHOUSE STRENGTH 





EASY HANDLING 


require little attention, and will fulfill your 
requirements for economical, fast and safe 
movement of material. 

STEARNS Lifting Magnets are available 
in standard and special sizes made to your 
specifications. Available in bolted or all 
welded construction. Write today for 
STEARNS Lifting Magnet literature. 


1008 


FOR ALL INDUSTRY 


MAGNETS 


STEARNS MAGNETIC, INC. 


681 South 28th Street . 
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Milwaukee 46, Wisconsin 








How's This For — 
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eG Billet Charging Machine. It automatically 
eS < , gi loads cylindrical steel billets into a 
: — ici | rotary furnace, one row at a time, 
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the furnace. It repeats this 


ma ay The machine picks up a billet from the 
ED, conveyor and sets it down inside 


operation until it has lined up a full 





row of billets. A selector switch determines 
whether there shall be three or four billets to a row. 










The cycle is repeated when the furnace rotates to 


the next loading position. 


BY: Seven separate motions are required to load each billet. 

ni MEGS +; y Thus the complete cycle involves either 21 or 28 individually 
f controlled motions for the row. 

The Billet Charger was designed by E. Homer Kendall, 

Consulting Engineer, of Alliance, Ohio and built by 


May-Fran Engineering, Inc., of Cleveland. The special automatic 


control panel — the brain of the machine — 
Fm @iColg ame(-Tilelt-toMelilo Mm Gola alts 


You can put CLARK Engineered Electrical Control experience 
to work for you. Just contact your nearest CLARK representative. 


mt CLARK CONTROLLER co. 


/ 
NEERED ELECTRICAL CONTROL + 1146 EAST 152N°0 STREET, CLEVELAND 10, OHIO 


—— 











Resid Heat Check and Ulsypoge 
Licqationally Good Under the Spraye- 


We invite your inquiries on table rolls or any other 
ductile cast iron castings up to 100,000 pounds. 





The Youngstown Foundry & Machine Co. ¥ 


OVER SIXTY YEARS OF SERVICE TO THE STEEL INDUSTRY 
Youngstown, Ohio 12 
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Rear view of an actual blast furnace installation showing 4 sec- 


tions of a MULTI-DUTY Air Filter—Capacity of 105,000 cfm. 


it takeS CLEAN AIR 


to operate a blast furnace AT A PROFIT 


The mighty volumes of air fed to the hungry blast fur- 
naces of the nation are dependent upon a number of 
mechanical factors. One of these is the rotary compressor, 
And, despite their appearance, these big, rugged machines 
are vulnerable to the billions of tiny abrasive particles 
found in the air. If the intake air is not thoroughly cleaned 
before it reaches the impellers — minute 
abrasive dust particles are intercepted 
by the impeller blades and their abra- 
sive action will quickly wear the blades, 


resulting in “down time” for repairs. 


a 
Pinibie rn 


COMPANY, 


The AAF MULTI-DUTY filter has proved the solution to 
this problem. These time-tested units have been perform- 
ing reliable and economical service in some of the nation’s 
biggest steel mills for years. They remove dust and dirt 
particles from the intake air before it reaches the impel- 
lers. Thus costly replacements and “down time” are mini- 
mized and efficiency is maintained when 
the MULTI-DUTY automatic air filter 
is on the job. To get the facts about 
the AAF MULTI-DUTY filter — please 


write for Engineering Bulletin No. 241. 


ir E-ilter 


INC. 


302 Central Avenue, Lovisville 8, Ky. 


American Air Filter of Canada, Ltd., Montreal, P. Q. 
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A COPY OF CATALOG GIVING FULL DESCRIPTION AND ENGINEERING DATA SENT UPON REQUEST. 


FLEXIBLE COUPLINGS 


POOLE FOUNDRY & MACHINE COMPANY WOODBERRY, BALTIMORE, 














A close up of the motor-driven shifting mechanism 
by means of which the generator stator is shifted by 
rotation in a cradle to establish the correct angular 
position for synchronizing. The stator shifting mech- 
anism is furnished in one ‘‘package,"’ making it 
readily removable as a unit assembly for convenience 
in maintenance. 


* 





@ This large Elliott Synchronous Frequency 





Changer is one of a pair which operate in parallel 
while converting electric power from 25 to 60 
cycles in a large Midwestern steel mill. Each set, 
with individual exciters for motor and generator, 
has an output of 1250 kva at 60 cycles. Paralleling 
is an assured, positive operation with this Elliott 
“team” because of careful design and precision 
workmanship. These essentials to performance are 
characteristic of all Elliott electrical equipment. 
For details write Elliott Company, Ridgway Divi- 
sion, Ridgway, Pa. 


Y Elliot N ELLIOTT Company 





FABRI-STEEL 


GL , RIDGWAY DIVISION [o 


FOR MOTORS 1-200 HP: CROCKER WHEFLER DIV. AMPERE, N. J. 
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WORLD'S FIRST automatic seamless mill equipped with two plug mills (shown at upper right). 


Seamless mill cuts costly down-time 


¢ This well-known seamless tube mill had to find a way to make 
quick changeovers from one operating schedule to a radically differ- 
ent one. Mannesmann-Meer engineers solved the problem by install- 
ing two plug mills — the first time it had ever been done in an 
automatic seamless mill. The idea enabled the operators to cut costly 
down-time in half. 

Here’s a typical example of Mannesmann-Meer’s ability to meet 
the growing need for extreme flexibility and versatility in tube mill 
operation. We’re the only seamless mill manufacturer that can draw 
on years of experience in mill operation. This unique background 
makes Mannesmann-Meer best qualified to meet your seamless mill 
requirements. 

Write us about pipe and tube mill equipment, mechanical and 
hydraulic extrusion presses for steel and non-ferrous tubing or spe- 
cial shapes, cold straightening machines, hydraulic equipment or 
other special machinery. 


MANNESMANN-MEER 


WORLD SPECIALISTS IN 
ENGINEERING & CONSTRUCTION COMPANY HIGH-SPEED TUBE-MILL MACHINERY 
900 Line Street, Easton, Penna. 





M.3.6 
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IT’S THE 
SB - e bs P Designed fo fit 


THAT COUNTS: 


resistor space 





STEEL GRID RESISTORS S 
consistently prove their value in 


STEEL MILL SERVICE 


By use of those durable raw materials . . . steel and mica, and 
the P-G exclusive features of design, these Steel Grid Resistors 
have the “built-in quality’’ to overcome factors which often 


cause resistor failures. Vibration, moisture laden or corrosive 
Write for 


atmospheres have little effect on continuity of service. Try Post- 
Bulletin No. 500 


Glover Resistors for heavy duty applications where resistors are 
subject to severe service . . . continuous “‘Trouble-Free”’ per- 


formance is assured. 


THE POST- GLOVER ELECTRIC COMPANY 


221 WEST THIRD STREET, CINCINNATI 2, OHIO 
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R G To safeguard the health of crane operators 
CONDITIONERS and increase their alertness, and efficiency, 
a lar midwestern metallurgical company 

SAFEGUARD HEALTH, rs te Pepe 


installed Dravo Crane Cab Conditioners in 


ASSURE HIGHER the crane cabs operating over 6 submerged 


arc smelting furnaces. Dravo Crane Cab Con- 


PERFORMANCE ditioners provide constant year-round venti- 
lation, filter the air, and remove harmful dirt, 
AT THIS LARGE 


dust and fumes. Crane operators’ working 


MIDWESTERN conditions are greatly improved resulting in 


higher performance and increased efficiency. 


METALLURGICAL No matter what radical temperature varia- 
tions or atmospheric conditions occur in your 
COMPANY... 


industry, there’s a Dravo Crane Cab Condi- 





tioner designed for your specific needs. 





EB 








VANTAGES 
THE PUUS AD 
HERE AR MO ae 


DRAVO CRANE CAB CON 
AND COOLERS OFFER YOU 





1. COOL AND CLEAN AIR SUPPLY 


All self-contained and split-type Dravo Crane 
Cab Coolers are equipped with a forced-venti- 
lation system, insuring a supply of cool air free 
from dust and fumes to the compressor motor. 


2. RUGGED CONSTRUCTION 


Dravo Crane Cab Coolers and Conditioners are 
supported by a structural steel frame of all-welded 
construction. 


3. MAXIMUM VOLUME OF AIR 
All units are equipped with centrifugal-type squir- 
rel-cage fans which furnish maximum amount 
of air. 


4. HIGH EFFICIENCY 


Condenser discharge air exhausts directly into 
atmosphere, permitting lower operating temper- 
atures within condenser section. 


5. CONTROL PROTECTION 


Heavy-duty industrial controls are enclosed in a 
forced-ventilation cabinet, free from dust and 
fumes. 


6. COMPLETE LINE OF EQUIPMENT 


Only Dravo has a complete line of crane cab 
coolers and conditioners. Interchangeable parts 
reduce inventory costs. 


AVAILABLE FOR PROMPT DELIVERY. Installation of 
Crane Cab Coolers and Conditioners is quick and 
easy with a minimum of downtime required. Write 
for Bulletin RX-1301-80 or phone the nearest 
Dravo sales office and have our representative call 
on you. 


DRAVO 


ce ere RAII SC 
Air Conditioning Department 





Dravo Building, Fifth and Liberty Avenues 
Pittsburgh 22, Penna. 
ATLANTA @ BOSTON e CHICAGO e CINCINNATI 
CLEVELAND © DETROIT « INDIANAPOLIS « NEW YORK 
PHILADELPHIA PITTSBURGH « ST. LOUIS e WASHINGTON 
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The above machine is a Farrel heavy duty roll 
grinder, size 44” x 140”. It has shown its ability 
to grind rolls of widely varying dimensions and 
materials to any desired finish. 


The small roll being ground in illustration 
No. | isa 10” diameter work roll for a four-high 
mill which gives the skin or finishing pass to 
the metal. The large roll in No. 2 is a 46” dia- 
meter backup roll for a four-high hot mill. This 
is two inches greater in diameter than the rated 
capacity of the machine. 

The machine is owned by the steel mill of 
Hojalata Y Lamina and is in use at their Mon- 
terrey, Mexico, plant, located about 100 miles 
south of the Texas border. They say, “.. . the 
roll grinder has been doing excellent work. We 
are very glad we purchased it.” 


FARREL ROLL 
GRINDER 


shows its 


versatility 
TCC 
steel mill 


Farrel roll grinders are able to cut roll grind- 
ing time substantially and, at the same time, 
produce rolls with a perfect surface free from 
marks of any kind. The automatic crowning 
device produces a mathematically accurate 
curve, symmetrical on both halves of the roll, 
for either a convex or concave shape, without 
manipulation by the operator. 


For more of the advantages of Farrel roll 
grinders, write for descriptive bulletin. 


FARREL-BIRMINGHAM COMPANY, INC. 


ANSONIA, CONNECTICUT 


Plants: Ansonia and Derby, Conn., Buffalo, N. Y. 
Sales Offices: Ansonia, Buffalo, New York, Akron, 
Chicago, Los Angeles, Houston FB-872 


_Biemingham 
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WIND TUNNEL 


A The increasing demand for steel 
strip has brought steel men the prob- 
lem of how to increase the production 
of strip economically. To cool strip 
steel requires a lot of space. New 
buildings and new equipment are ex- 
pensive, so are additions to old build- 
ings. For these reasons steel mill oper- 
ators have preferred to increase the 
production of strip through the use 
of existing buildings with existing 
equipment. 

But, to increase the production of 
strip with existing facilities presents 
another tough problem, how can con- 
tinuously annealed strip be cooled 
within the limits of present building 


space? 


strength approaching that of a unit 


Equyjoment News... 





with a double-housing. For roll change 
it is only necessary to loosen a single 
bolt for each bearing and when each 
is removed, the shaft is fully support- 
ed by the two main bearings. 

The pass line consists of four bot- 
tom driven rolls with five top pressure 
or deflecting idler rolls. Pressure ad- 
justments are simple, controlled by 
hand wheels at the top, easily accessi- 
ble to the operator. The top roll 
housings are adjustable longitudinally 
on the base to provide for sharper de- 
flection of small sections. 

The top rolls have in-and-out ad- 
justment along the center line of the 
roll shaft so that they may be stag- 
gered in relation to the bottom rolls 
and to each other for the correction 
of side camber in the stock being 
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Different methods of cooling have 
been tried — water spraying, roll 
cooling, water bath, ete. None has 
given the results achieved by simply 
passing the strip over a fairly long 
roll-distance where room air cools it 
satisfactorily. 

This method, however, as any coil- 
er operator can testify, is effective 
only at slow travel speeds. Double 
the speed and the operator has a diffi- 
cult job handling more Btu’s than he 
can take with any degree of comfort. 

Engineers of the Iron Lung Venti- 
lator Co. recently came to grips with 
this strip coo ing problem. 

Three installations have been made 
thus far, the most recent in a leading 
steel mill for flats and 
straightening speeds from 50 to 200 
feet per minute. 

An outstanding feature of the ma- 
chine is a new design of outboard 
bearings which makes roll change fast 
and simple while retaining machine 


squares atl 





straightened. Ey using this in-and-out 
adjustment, results obtainable on a 
single-plane straightener can approach 
those of a two-plane straightener for 
a single pass of the material. 

The same machine can be furnished 
as a two plane straightener or can be 
converted to two plane use at any 
time by addition of a separate unit 
which draws its power from the orig- 
inal motor. 

Tearing a page from the wind tun- 
nel designer’s book these experts at 
air handling designed another kind of 
wind tunnel, one through which the 
hot strip would travel while surround- 
ed by cooling air moving at high 
velocity. 

This turbulent air stream accom- 
plishes in ten feet as good a job of 
cooling as has previously been done 
by exposing the strip to room temper- 
ature for a distance of many hundreds 
of feet. 


To achieve the highest efficiency 
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the wind tunnel is designed with a 
nozzle that accelerates the speed of 
the air stream as it enters the cooling 
tunnel. Also incorporated is the latest 
design in diffusers to recover the en- 
ergy of the high-velocity air stream. 
The result of this somewhat fanciful 
engineering is a highly satisfactory 
cooling tunnel that already has saved 
the cost of an expensive addition to an 
old building. 

Several of these wind tunnels (for 
cooling strip up to 46 in. wide) are 
now in continuous operation at one 
of the leading steel companies, and 
are giving the utmost satisfaction. 
The units can be built to cool strip 
wider than 46 in. if desired. Power 
required is 20 hp for 46 in size, less 
for the smaller sizes. 


CAB COOLER 


A Progressive steel mill operators 
recognize the many advantages ob- 
tained by air conditioning the cabs 
of cranes operating in extremely hot 
areas or where toxic fumes are pres- 
ent. Numerous have 
proved that these advantages more 
than repay the installation cost on 
label cranes, converters, stripper and 
soaking-pit cranes, in hot strip and 
slab mills and in plants having blast 
and open-hearth furnaces. Because of 
the toxic fumes found in many alloy- 


installations 


steel plants, such as those producing 
manganese, chrome, silicon and bery]- 
lium alloys, an air conditioned crane 
cab also safe-guards the operator's 
health. This increased comfort means 
higher operator morale and efficiency, 
and less crane down time, therefore, 
more uniform production. 

The reasons lie in the fact that a 
crane operator working in a _ high 
ambient temperature is subjected to 
artificially induced fever. As body 
temperature rises progressively to 102 
degrees, a person will work fairly 
efficiently, but when this limit is ex- 
ceeded, efficiency declines rapidly and 
the workman is liable to heat exhaus- 
tion, cramps, fatigue and headache. 
The only way to keep the cab at a 
reasonable temperature is to install 
m chanical refrigeration. 

Such mechanical air conditioning 
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units which combine adequate refrig- 
eration with an effective method for 
reduction or elimination of dust, dirt, 
fumes and gases, provide a highly 
sutisfactory and economical way to 
maintain normal human efficiency 
and safe-guard the operator’s health. 

The split-unit type was recently 
selected by Jones & Laughlin Steel 
Corp. for one of its steel mills because 
of limited space on the crane. The 
condensing unit having the greatest 
bulk was installed on the crane bridge 
and the evaporator section in the cab. 
The two were then connected by the 
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refrigerant piping installed in the 
field, which eliminated the use of duct 
work. 

This equipment not only filters the 
air, removes dust, dirt and fumes, but 
also heats the cab in winter, cools it in 
summer and provides constant venti- 
lation the year around. Comfortable 
working temperatures are maintain- 
ed, namely, 80 to 85 degrees F in 
summer when ambient temperature is 
approximately 150 degrees F, and 68 
to 72 degrees in winter when outside 
ambient temperature is zero, 


Rotary Hearth Furnace 
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Hi-Head @ Batch @ Rotary Hearth @ Continuous 
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WORK ROLL 
A Mackintosh-Hemphill Co. is man- 


ufacturing a new work roll that may 
greatly simplify roll inventory prac- 
tice in hot strip mills. The roll can be 
used in all stands of a hot strip mill 
finishing train. 

Previously, spare rolls of two or 
three different hardnesses had to be 
stocked. That meant an inventory of 
possibly several hundred rolls for 
each strip mill. The new Mack-Hemp 
roll makes it possible to operate the 
mill with a minimum of replacement 
rolls on hand. 

Fred C. T. Daniels, vice president 
in charge of metallurgy and research 
says, “It is like having one size of tire 
on the front wheels of your automo- 
bile and another size on the back 
wheels. Instead of carrying one spare 
tire, vou would have to carry two.” 

The alloy iron roll, Mr. Daniels 
points out, is a modification of the 
tempered anniversary roll the com- 
pany announced earlier this year. 

The new roll is double-poured hard 
and then tempered. Under usual 
practice, rolls of this type are poured 
initially at the hardness desired and 
used in this condition. The Mackin- 
tosh process consists of casting the 
roll at a high scleroscope and then 
heat treating or drawing it back to 
approximately 76/78 scleroscope. 

Heretofore it was though that 79 
81 scleroscope rolls were a must in the 
finishers and 70/72 scleroscope in the 
early stands. Now roll engineers have 
discovered that the 76/78 scleroscope 
rolls can be used with good results in 
all finishing stands. 


RARE EARTH ADDITIVE 


A There has been a _ considerable 
amount of development work on the 
use of rare earth 
pounds as an additive to stainless 


metals and com- 


steels in order to increase their hot 
workability. The difficult to hot work 
stainlesses, such as 308, 309, 310, 316 
and 317, have received much of these 
development benefits. 
Recently, however, indications show 
that Molybdenum Corp. of America, 
in their development of the actual 
rare earth additive, has been able to 
incorporate the salts of rare earths 
along with reducing materials to im- 
prove the hot working quality of 
stainless and other low alloy and car- 
The this 
work done with Molybdenum’s rare 


bon = steels. economies of 
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earth compounds are most favorable 
and compared with other rare earth 
products show definite savings. 

Rare earths have been added to 
stainless steel, in high temperature 
alloys, low alloy steel, low carbon 
steel, nickel base alloys and nodular 
iron in these past few years 

The quantities of rare earths pres- 
ently available are ample since the 
discovery of the world’s largest de- 
posit in California early in 1950. The 
development of this mine since that 
time has been progressively increasing 
production. 


EXPLOSION-PROOF LAMP 


A A new explosion-proof, rain-tight 
hand lamp weighs only 4°, lb—al- 
most half the weight and about half 
the size of previous lamps of its type. 

Just introduced by Crouse-Hinds 
Co., only the globe guard, globe-hold- 
er, and cord connector housing of the 
lightweight lamp (type EVH 103) are 
aluminum. The lamp receptacle hous- 
ing, aluminum on earlier models, has 
been replaced by a lightweight high- 
impact molded phenolic composition. 
Phenolic bone fibre, another strong 
lightweight material, forms the lamp 
handle. 








Use of lightweight phenolic materials 
have reduced the weight of this ex- 
plosion-proof hand lamp to 4°, Ibs. 


The new lamp also has much higher 
impact-resisting qualities. Its globe 
is seated firmly against a metal flange 
by a heat and impact-resistant globe 
guard. Drop tests by Underwriters 
Laboratories and Crouse-Hinds tech- 
nicians have demonstrated that the 
globe cannot loosen, even under se- 


vere shock. Explosion tests and twist 
tests—straining cord and cord con- 
nector — were necessary to be sure 
that the new lamp met or surpassed 
the National Electrical Code’s four- 
to-one safety factor. 

Both lamp chamber and handle are 
explosion-proof, separated by the 
lamp receptacle. But flame-tight 
joints, located along the globe-holder, 
handle and cord connector, prevent 
an explosion in one compartment 
from being transmitted into the oth- 
er. These joints have five or more full 


TREATING 





threaded turns that after an explo- 
sion allow only cooled gases — not 
flames—to escape. 

Another safety feature, the use of 
pressure type wire connectors in the 
cord connector assembly instead of 
minimizes the 
danger of wires being pulled free un 


soldered connectors 


der the strain of continuous wear 
Pressure type wiring also makes cord 
replacement easier because the cord 
connector entrance ts more accessible 

Rubber bushings are supplied with 
the fixture to accommodate ®x-in. to 
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R-S FURNACE CORP. 
4555 GERMANTOWN AVENUE 
PHILADELPHIA 44, PENNSYLVANIA 


A SUBSIDIARY OF 


HARDINGE COMPANY, INC. 
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THE NEW 
New impeller ready 
for installation. 























* 
@ They will last and last ... give you years of trouble free service! ° 
. . 
Pacifics are built in types to meet your requirements . . . they will deliver ° THE WORN 
up to 2700 gallons per minute of cold or hot water at discharge . Impeller after 11 
; : years’ service. 
pressures up to 3000 pounds per square inch. . 
. 
Their strength and toughness is created by using carbon and alloy steels. ° 
The bearings for multi-stage pumps are pressure lubricated. : 
Bearings for all types are sealed against dust and dirt. The result is ° 
less down time, fewer replacements and much longer pump life. : 
Pacific Pumps set new service records—time after time. . 
. 
« 
PACIFIC 
Cy DW lacific Pumps inc. . 
ere i= “ute- wt , ome atssee smousrars * 
Atcta0-on, ° 


HUNTINGTON PARK, CALIFORNIA 
Export Office: Chanin Bldg., 122 E. 42nd St., New York — 
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5.-in. portable cord. Besides forming 
a watertight seal, these bushings, 
together with a mechanical cable 
clamp, by gripping the cable tightly 
relieve strain on wire connectors in 
the cord connector assembly. 


PETROLEUM COMPOUND 


A‘ Barcote No. 600,” a new leaded 
petroleum compound developed for 
the protection of metal surfaces 
against corrosion, has been intro- 
duced by Brooks Oil Co. According 
to the manufacturer, this material is 
recommended for four basic types of 
applications: (1) corrosion protec- 
tion of structural steel and sheet 
metal, (2) protection of rails, and rail 
joints, (3) lubrication of wire rope, 
and (4) protection of metal parts in 
storage. 

The compound may be applied by 
either brush or air spray. A solvent, 
cut back, leaded compound, it pro- 
vides coverage with a thin film which 
sets to a semi-hard coating of pure 
lubricant—with adhesion and pene- 
tration of all metals. Since the film is 
semi-hard and rubber-like in nature, 
it expands and contracts without 
flaking, cracking, pulling away, blis- 
tering or failing. In the 4 gram test on 
the Timken testing machine, this 
film carries 43 lb lever arm load for 30 
minutes. 

This material is said to be low in 
initial cost and to provide extended 
service. It will flow at 0 F, does not 
emulsify with water and has pene- 
trating action sufficient to carry it 
behind seale and through rust. It 
does not evaporate in storage, never 
dries hard and has a strong affinity 
for metals. The compound resists the 
action of salt water, is soluble in pe- 
troleum solvents, never clogs spray 
equipment and may be filtered 
through a .005 in. mesh unit. 


ROOF DECK 


AAfter three years of intensive re- 
search and field testing, Plasteel 
Products Corp. announced the na- 
tion’s first protected metal roof deck 
for heavy industry. 

“We have interpreted all of the 
advantages of our mica coated Pla- 
steel roofing and siding into a roof 
deck that answers every construction 








AMERICAN CHEMICAL Paint: ComPANY 
AMBLER 





‘Technical Service Data Sheet 


‘Subject: EFFICIENT PICKLING 
WITH RODINE® 











- Rod and wire are pickled 


clean with ‘‘Rodine” with 
out wasting either acid or 
metal. Breakage in draw 
ing due to acid brittleness 


is minimized. 


“Rodine” protects the ex- 
terior of tubes while com- 
pletely descaling the in- 
terior and minimizes 
breakage in drawing due 


to acid brittleness. 


“Rodine” makes possible 
the batch pickling of 
sheets over a wide range 
of acid concentration and 


temperature. 


. Whether sheet steel is 


pickled continuously or in 
batches, ‘‘Rodine im- 
proves the surface and 
prevents “pickle burning’ 


in prolonged pickling. 


. The absence of pitting and 


the smoother surface ob- 
tained with “Rodine”’ 
saves expensive coating 
metal in electrolytic tin- 


ning and galvanizing. 





CHEMICALS 


CHEMICALS 


problem and need in all atmospheric | Xe s) WRITE FOR DESCRIPTIVE FOLDER ON “RODINE” AND 
conditions,” said Dr. J. E. Rosenberg, INFORMATION ON YOUR OWN PICKLING PROBLEM. 





| [PROCESSES 
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Serving the Wire Industry’s 


Pickling Equipment Needs... 





Only 
WELDCO Monel Pickling Hooks 
Have Such Universal Acceptance! 








American Steel & Wire Company - - - - Joliet, Ill. 
Bethlehem Steel Corporation - - Sparrows Point, Md. 
OTHER WELDCO Bethlehem Steel Corporation - - - Williamsport, Pa. 
PICKLING Detroit Steel Corporation - - - - - Portsmouth, Ohio 
EQUIPMENT Electric Auto-Lite Company - - - - Port Huron, Mich. 
Mechanical Picklers, Indiana Steel & Wire Company - - - - Muncie, Ind. | 
Crates, Baskets, Jones & Laughlin Steel Corporation - Aliquippa, Pa. . 
Racks, Chain, Keystone Steel & Wire Company - - - - - Peoria, Ill. \ 
Steam Jets, Lamson & Sessions Company - - - Cleveland, Ohio 


and Accessories 


Mid-States Steel & Wire Company - Crawfordsville, Ind. 


National Screw & Manufacturing Co. - Cleveland, Ohio 





Pittsburgh Steel Company - - - - - - Monessen, Pa. 
Reed & Prince Company - - - - - Worcester, Mass. 
John A. Roebling & Sons Company - - Roebling, N. J. ' 
Russell, Burdsall & Ward 
Bolt & Nut Company - - - - - - - Rock Falls, Ill. 
Timken Roller Bearing Company - Gambrinus, Ohio 
Washburn Wire Company - - - - - New York, N. Y. 
Wickwire Spencer Steel Division - - - Buffalo, N. Y. 





THE YOUNGSTOWN WELDING & ENGINEERING COMPANY 


3724 OAKWOOD AVENUE . . YOUNGSTOWN 9, OHIO 
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president, in announcing the new 
product. 

According to Dr. Rosenberg, the 
roof deck was developed as a prac- 
tical answer to the need for a superior 
decking with a built-in vapor barrier 
—that would permanently resist cor- 
rosive influences and high humidity 
conditions. 

This new deck is manufactured by 
a special process that combines the 
structural strength of steel with three 
highly protective coatings—a bond 
coat; a weather-sealed asphaltic plas- 
tic coating: and a pure mineral mica 
topping. It has a wide application in 
every field of industry, especially for 
installations on paper mills, chemical 
plants and other buildings where cor- 
rosion and high humidity conditions 
prevail. 

“We believe our roof deck has eight 
important features that insure longer 
life, less maintenance, and more pro- 
tection,” Dr. Rosenberg continued. 
“First and foremost is our built-in 
vapor barrier which eliminates addi- 
tional layers of felt and tar under the 
insulation.” 

Dr. Rosenberg went on to point out 
that the roof deck has a sound absor- 
bent surface that reduces dangerous 
reverberant noise prevalent in ordi- 
nary metal roof deck. Field painting 
is also eliminated by the factory coat- 
ing of asphaltic-plastic with attraec- 
tive mica surface. 

These roof deck panels are a full 
24 in. wide, which results in greater 
coverage and takes less man-hours to 
install. The telescoping ends provide 
for snug nesting of end laps and give 
a smooth unbroken roof surface. The 
mica coating on both sides provides 
excellent light reflectivity and an at- 
tractive appearance to the underside 
of the deck. 

The asphaltic-plastic coating into 
which the pure mica is embedded un- 
der heat actually seals itself at all 
joints and will eliminate the need for 
maintenance and periodic painting. 


SHEET FLOATER 


AThe magnetic sheet floater, devel- 
oped by Dings Magnetic Separator 
Co., separates stacked steel sheets for 
easier handling. 

The units operate on the principle 
that like magnetic poles repel. Sheets 
placed next to one, or between two 
sheet floaters, assume the polarity of 





ROSS 
CARRIERS 


A complete line 
to meet your 
particular needs. 
Capacities: 
10,000 to 
45,000 pounds. 
e 
For 40 years, 
world's first 
and foremost 
carriers. 
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LIGHT WORK 
OF JOBS 
LIKE THIS... 


Steel plate, I-beams, pipe, lumber, or long pallet loads 
—this is the fast, simple way to handle it. Ross Carriers 
go places that other types of equipment can’t go. They 
move your materials indoors or out, over factory floors, 
unimproved yards or highways. The speed and mobility of 
these versatile Carriers enables them to handle materials 
practically anywhere, under all conditions. With them, you 
move loads between crane-ways, eliminate unnecessary 
switching between plant trackage, eliminate costly re- 


handling. They handle the heaviest loads at the least cost. 


The picture above shows a Carrier handling heavy 
timber arches. In steel mills and fabricating plants as well, 
Ross Carriers cut the cost of inter-building transfer of in- 
process material, of indoor or outdoor storage of finished 
material. It will pay you to look into the advantages of 
Ross Carriers for your own operations. Write us today 
discussion of your handling problems entails no obliga- 


tion on your part. 


RELYON ROSS CARRIER LINE 


Industrial Truck Division 


CLARK EQUIPMENT COMPANY 


BENTON HARBOR 135, MICHIGAN 
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the magnet poles, repel one another, 
and fan out. 

Top sheets in a stack are clearly 
separated from those below and are 
easily grasped. This eliminates fum- 
bling with thin oily sheets. It mini- 
mizes the possibility of feeding 
doubles, protecting dies. And there is 
less danger of painted or finished sur- 
faces being scratched. 

The new series of sheet floaters are 
magnetic 
strengths and four standard heights 
capable of handling 28 through 10 


available in’ three basic 










YPICAL of the Meehanite castings made by 

Rosedale Foundry and Machine Company to 
solve “tough” problems for the steel industry are 
the roller guides shown in operation above. 


On billet and bar these rollers have set tonnage 
records ranging from 60 to 70,000 tons per pair. 
Their initial cost is a fraction of the materials 
which they have replaced. Maintenance costs 
and down time are at a minimum since these 
tonnages are being obtained without re-grinding 


or re-surfacing. 


For further information on Meehanite roller 
guides, write for a copy of “Economies Effected 
Specialists in the 
field of supplying castings to the steel industry, 
our Engineering Staff is available to help solve 


in Roller Guide Applications”. 


all your casting problems. 
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gage blanks up to 30 in. x 20 in. The 
units can be used singly or in pairs to 
handle sheets of almost any shape 


and stack of irregularly shaped 


sheets. 
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STRAIGHTENER 


AAccurate end-to-end straightening 
is assured by the advanced roll ar- 
rangement in a new tube and bar 
straightener announced by the Sut- 
ton Engineering Co. Listed as the “4 
KTC,” the straightener employs Sut- 
tons’ exclusive seven-roll principle 
with cluster roll arrangement, which 
positively confines work to the pass 
line without guides. 

To date installations have 
been made. In an application at a 
large steel mill, a new straightener, 
equipped with a 150/200 hp, 300 
1200 rpm adjustable speed d-c motor, 
is being used for 41% in. outside diam- 
eter to 9°, in. outside diameter hot 
finished seamless tubing. Straighten- 
ing speed on this unit has a 60 to 240 
fpm range. 

Designed for 3°, in. to 12 in. out- 
side diameter tubes and bars from 


two 


on 


3°. in. to 7% in. diameter the new 
straightener may be readily modified 
to meet particularized needs. 





Sutton’s revolutionary cluster roll 
arrangement, introduced several 
vears ago, employs a total of seven 
straightening rolls. A large driven roll 
with two opposed idler rolls is located 
at the entry end of the machine and 
another identical cluster is at the de- 
livery end. In these clusters, rolls are 
positioned at approximately 120 de- 
grees to each other. Between these 
three-roll clusters is an unopposed 
pressure roll. The arrangement elim- 
inates the use of all guides. 

Power operated screw downs and 
automatic coordinated angling of 
rolls cut the changeover time dras- 
tically; complete changeover from 
minimum to maximum size is accom- 
plished in less than three minutes. 
Roll angles are automatically adjust- 
ed to the proper setting for the size 
of material being straightened, with 
full contact between work and rolls. 

From a centralized control panel, 
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Cut line-up time 
to minutes... 


And that means you cut high down-time 
costs. Exclusive Ajax Dihedral 
tooth shape takes care of necessary 


misalignment between driving 
_ ° 
—— and driven shafts. 


Handle misalignment far 
beyond capacity of conven- 
tional flexible couplings. 


Seals keep lubricant in 
and dirt out. 


Write for full information, 


features 


Least backlash 
Most misalignment capacity 


All gear teeth hardened 
to 50-55 Rockwell C 


AJAX FLEXIBLE COUPLING CO. INC. e WESTFIELD, N. Y. 


' Representatives in Principal Cities 
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A selection of articles 
from the 
IRON AND STEEL ENGINEER 
on various phases of 


tube making. 





Practical information on layout and operation of 
facilities for seamless, butt and electric weld pipe, 
a field in which little information has been pub- 
lished ... 23 articles by 20 authoritative writers 

. invaluable for engineers, operators, trainees 


and students. 


8-4 x 11-Y% in., ... 2000. 196 pages, illustrated, clothbound 


Price: To AISE Members. . . $2.00 
a, 6 ces euws $4.00 


ASSOCIATION OF IRON AND STEEL ENGINEERS 


1010 Empire Building 
Pittsburgh (22), Pa. 




















216 IRON AND STEEL ENGINEER, DECEMBER, 1953 




















a tlle. 





ae 


the operator controls his main motor 
and his straightening speed, making 
his size adjustments by means of 
three motorized adjusting screws. 
The control pulpit, generally coor- 
dinated with table controls, gives a 
single operator control of overall 
straightening operation from a single 
pulpit. 


MEASURING UNIT 


AAn instrument especially designed 
for use with high-impedance detect- 
ing devices has been developed by 
the Minneapolis-Honeywell Regul- 
ator Co., Industrial division. 

Incorporating a new input circuit 
the instrument will provide a wide 
d-c application potential. This is 
needed for installations which re- 
quire an instrument with flexible op 
erating characteristics where — the 
source impedance, either fixed or var- 
iable, is in the range of 0 to 50,000 
ohms. The amplifier of the instru- 
ment may also be separately used in 
many high impedance a-c servo ap 
plications. 

The instrument has excellent over 
all stray rejection characteristics and 
the loading effect on the source ts 
negligible. Stray rejection character 
istics for a-c are excellent and damp- 
ing characteristics have proven effec 
tive. 

Available with pen speeds of 2, 
t's, 12 and 24 seconds, the instru- 
ment may be used for small current 
measurement with fixed source im 
pedance, millivoltage measurement 
with variable source impedance and 
high impedance d-e bridges. 


VIBRATORS 


AA new line of heavy duty, quiet 
action, non-impacting vibrators man- 
ufactured by the Vibron Division of 
Burgess-Sterbentz Corp., Cleveland. 
Ohio, is designed to make inert bulk 
materials flow freely without the jar- 
ring, nerve shattering noise produced 
by the impacting type vibrators. 

The vibrators specifically help to 
reduce processing time by vibrating 
bins, chutes, hoppers and screens to 
prevent arching, clogging or sticking 
of materials. In addition, these vib- 
rators eliminate air pockets and voids 
in form and increase carrying capac- 
itv of containers. 
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FURNACE CONVEYORS 


ls 


/ ON THE JOB AT C. F. & I. 







The new Flinn & Dreffein Tube Normal- 
izing Furnace at The Colorado Fuel and 
Iron Corporation, Pueblo Plant, utilizes 
Enterprise water-cooled individually- 
driven roller conveyor units throughout. 
This furnace and its conveyor system is 
specially designed for normalizing 2°, to 
95, in. OD seamless tubing up to 40 ft long. 
Using adjustable-stroke air cylinders, these 
conveyors are “swung” to load and unload 
the furnace transfer chains .... For these 
and other specially-designed conveyor jobs, 
contact Enterprise today. 


<STRBLISMED 1875 


(a 


5 Va LY 
a THE ENTERPRISE COMPANY 


MACHINERY BUILDERS & ENGINEERS 
SUBSIDIARY OF WM. K. STAMETS COMPANY—PITTSBURGH 
COLUMBIANA 1, OHIO, U.S. & 


ROLLING MILLS 


And Rolling Mill auxiliary equipment for hot and 





cold working of ferrous and non-ferrous metals 


26'' Two-High 
Blooming Mill, part 
of complete Bloom- 
ing, Slabbing, 
Structural and 
Strip’ Mill Ttticliicn 


tion 





ROLLING MILLS 


HYDRAULIC PRESSES 


PIPE TESTING 
ROLLING MILL DIVISION — ACKINES 
DIE CASTING 


HYDROPRESS«: 
MACHINES 


SPECIAL PIPE MILL 
350-U FIFTH AVENUE, NEW YORK 1,N. Y. 





EQUIPMENT 


ACCUMULATORS 


PUMPS 
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Rowan engineers designed and developed the original 
2300-V self-supporting and self-contained motor control 
of the cubicle construction for indoor and outdoor service. 


. i units consist of: a self-contained, 


insulated bus; a _ self-contained control 
potential transformer; current-limiting or high- 
interrupting capacity fuses; a specially designed, 
quick-acting, heavy-duty contactor with non- 
freezing contacts; sealed-off motor lead com- 
partment; separate low-voltage control com- 
partment; magnetic overload relays with elec- 


tric reset, instantaneous and inverse time 


element 
device. 


Additional features such as watt-hour meter, 
voltmeter, ammeter, potential switch, etc., can 
be had to meet the requirements for specific 
applications. 


and a self-contained, tank lowering 


Rowan sales offices are conveniently lo- 
cated throughout the country. A represen- 
tative is quickly available to give you com- 
plete information. 


TH 


4 
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The vibrating action is achieved off cleanly. This method of mounting chemical of any kind is now ready for 
by a piston which is caused to recip- has the additional advantage of mak- immediate delivery. 
rocate in a cylindrical passage by in- ing it easy to use the labels in a type- Tool No. KL-10 is hand operated 
troducing compressed air to the op- writer. 
posite ends of the cylinder. Simul- aluminum foil. sheet. shaped extru- 
taneous with the introduction of the pare “aaah Srsae septate 
: eek ca uae ae eae sions or strip by pressing the surfaces 
CORR PCCHICE OF OL Cy WELDING TOOL of the parts together between spe- 
inder, the spent air at the opposite is 
exhausted from the cylinder. The 
cycle is automatic and produces as 
high as 5000 powerful vibrations per 
minute. The self-contained super- 
charging design increases the effee- 
tive operating air pressure from 30 
to 60 per cent above supply pressure —§ ———— — me 
resulting in a 110 per cent bonus of 
vibration power output. The design TS HEAT 
also prevents destructive metal-to- 
metal pounding, broken bolts and 
end plates. SLO WING UP 
The cast alloy bodies are mated 
with hard chromed and_ precision 


ground pistons to give long life and y Ol JR 


efficient performance. The vibrators 

are available in a wide range of sizes 

with capacities to move bulk mate- WORKMEN? 
rials up to 30 tons. They can be sup- | 

plied with standard easy-to-use 


and accomplishes the welding of 


cially designed dies. To prepare the 
AUtica Drop Forge & Tool Corp. metal surfaces for the weld it is mere- 
has announced that the new Kold- ly necessary to clean them with a 
welding tool for the lap welding of | steel wire scratch brush (or similar 
aluminum sheet or foil without heat mechanical action) to remove surface 
or electricity and without flux or oxidation, dirt and grease. 





mounting plates or special mounts TRUFLO CRANE CAB FANS 


Ci be rs ‘| > ’ vo C1 “OO. For cooling interiors of crane cabs 
= e fabricated to meet Spec ial re Kee them COOL and other confined areas. Adjustable 
quirements. both horizontally and_ vertically 


Four blade type, 12 and 18 in. sizes. 


PLASTIC TAPE with TRUFLO FANS 


APreviously available in roll, tablet 
(for typewriter use) or book-match 
form only, Labelon — self-adhesive 
plastic “Write on it” Tape is now fur- 
nished in convenient cut - to - size 
strips or labels from 1 in. to 6 in. in | 
length and from °4, in. to 3 in. in 
width. Any of a variety of border col- 
ors may be specified. 





Production suffers when workmen are over- 
heated. Steps begin to drag, efficiency 
falls. 


Now, when speedy production is vital, 
Truflo Fans can help keep your work- 
men on their toes. All Truflo Fans are 
designed and built correctly to put fresh 
cool air in large volumes exactly where 
it is needed. Perfectly-balanced shafts 
and blades give more air per h.p. 
strong steel frames stand up longer under 
hard use . . . rugged wire guards protect 
men against injuries. 


In the new form, Labelon has the 
same advantages provided in its pre- 
vious forms. It can be written on with 
any dry, blunt point such as a pencil 
or stylus. Writing appears “like 
magic” beneath a layer of transpar- 
ent plastic due to pressure of the 
writing instrument alone. No ink, 
pencil lead or crayon is required. 
Writing is in the same color as the bt nn a eT ee 








All of the following types can help beat 
the heat, keep production moving in your 
plant. Write for illustrated literature. 





COOLING FANS PORTABLE COOLING FANS 
outside border. Easily portable. Help keep efficiency CRANE CAB FANS ° WALL FANS 
a x high where work is hottest. 12 to 36 EXHAUST FANS > BLOWERS 
Labelon resists temperatures from inch diameters. ROOF VENTILATING FANS 
—40 to +150 F, will not curl nor dis- PENT HOUSE FANS 


color with age, and can be applied 
and reapplied an almost unlimited 
number of times without losing its 
adhesive quality. 

In the new form, strips are mount- 
ed on smooth-finished special polye- 
thylene paper, from which they peel 





245 MAIN ST: HARMONY, PA: 
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When De Laval Designs “ 
Your Mill Lubrication System 


nf 
PIPING Is Importa ALL DE LAVAL ENGINEERED | 


MILL LUBRICATION SYSTEMS 
HAVE THESE 
SPECIFIC FEATURES: 





When De Laval engineers design your Mill Lubri- 


cation System, they take pains with every detail, 1. Pipe Size Properly Selected 
including the piping. They design all piping for 2. Lubricant Correctly Metered 
“streamline flow” by combining correct size, long 3. Temperature Efficiently Controlled 
radius elbows and proper slope of drain lines. In 4. Lubricating Oil Purified 

other words, they make sure pressure drops and 

turbulent flow conditions are at a minimum, then For Large Mills: 

they design the Lubrication System to fit the mill Custom-built systems 
foundations and structure as a whole. For capacities up to 50 gpm: 


The knowledge of when and how to use a particular 
kind of pipe is in itself not difficult to acquire. But 
when the care given to the design and follow-through 
of a relatively simple part of a system becomes a 
symbol for the care given to the Mill Lubrication 


The self-contained Unilube | 
(Available in four types) 








System as a whole, then it is important. ® 
THE DE LAVAL SEPARATOR COMPANY ‘ DE LAVAL SALES & SERVICE, INC. 
Chicago POUGHKEEPSIE, N.Y. San Francisco 447 Fourth Ave., Pittsburgh 19 ' 





De Laval memes 
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Manufacturer states that Model 
No. KL-10 will koldweld aluminum 
and electrical copper in thicknesses 
001-040, or an over-all maximum 
thickness of .080. Dissimilar sizes or 
different metals may be welded with 
this device. Each thickness of mate- 
rial requires a different size inter- 
changeable die. The KL-10 handles 
all types of aluminum (except 56S 
and aircraft qualities in the T tem- 
per) and electrical copper. 


Co., Inc., a subsidiary of Lipe-Roll- 
way Corp., both of Syracuse, N. Y. 

One of these new bearings, type 
T-21906, supports a vertical thrust 
load of 380,000 lb at 16 rpm and has 
a rated capacity of 700,000 Ib. 

In this instance, the T-21906 roller 
bearing differs from most applica- 
tions of single-acting thrust bearings. 
No center shaft is used to locate the 
Instead, a 
which is roll pinned 


bearing’s roller assembly. 
locating ring, 


“MULTICUT” 


~~ Blades - RotarykKnives 


WAPAKONETA 








securely to the plate, 
maintains the roller assembly in per- 
fect alignment. 


stationary “TUFFCUT"” 
“HOT WORK" 

“LAID HIGH SPEED" 

and “MULTICUT” 


ore all made by onet 
wap4 kone 


ENGINEERED 
TO THE JOB 


Welds accomplished by the No. 
KL-10 meet the same tests as applied 
When the 


weld is pulled apart fracture occurs 


to conventional welds. 


Locating ring and stationary plate 
make up the stationary plate assem- 
around the periphery of the spot, bly, which is ground on its outside 
diameter to be a slip fit in the hous- 
ing of the machine to which it is ap- 


plied. 


pulling a slug from one of the sheets. 
The tool weighs about 2%; Ib and 


is normally hand-operated in’ the 


Complete rec- 
ords with order 
number of each 
blade makes 
possible dupli- 
cation of exact 
size and temper 
at any time. 


manner of pliers with only average The T-21906 bearing has addi- 
grip strength required. tional application advantages. Be- 
sides being especially suitable for in- 
stallations where space is limited, it 
also can be used on horizontal shaft 
applications to overcome the com- 
mon problem of maintaining a suffi- 
cient amount of lubricant in the bore 


of the roller assembly. With the new 


ROLLER BEARING 


AA new application of single acting 
thrust roller bearings for use on rail- 
way transfer bridges and other high- 
capacity industrial loadings, has just 
been introduced by Rollway Bearing 


SINCE 1891 


THE WAPAKONETA MACHINE CO. 


WAPAKONETA, OHIO 





( Please turn to page 240) 


I Wish 


to enter one year’s subscription for the IRON AND 
STEEL ENGINEER at $7.50 per year: 


_] Check enclosed 
(] Bill me later 








For Safe, Fast, Economical Marking - 


"SAFETY" 


WEDGE GRIP 
STEEL HAND STAMPS 


Made with two or more char- 
acters, trade mark designs, 
Gothic, Roman, or script style 
lettering to suit any require- 
ment. Sizes from 4" and up. 
Non-spalling, non-mushroom- 
ing features assure long, safe 
service on all types of marking. 






eeee 
I desire information on membership in the Associ- 
ation of Iron and Steel Engineers: 

C) Application blank 

[] Data 





—for straight line marking Name___ SS 


Title 











—for concave marking 





Company_— 





—for convex marking ie —for curved line marking 


Mailing Address____ 





Write for quotation on your requirements. 


€CC0 


SAFETY 


Mail this coupon to: 


Association of Iron and Steel Engineers 
1010 Empire Building 
Pittsburgh 22, Penna. 


MARKING TOOLS 
1041 CHATEAU STREET, PITTSBURGH 33, PA. 

















reduce fire} risk and cut hydraulic fluid costs 
Ws, 





@ With Aldrich Pumps...oil OR water can be 
| used as hydraulic medium. When water is used, 
you get insurance against plant damage or 
bodily injury due to oil fire. 


Also with Aldrich Pumps... you get these impor- 
tant maintenance advantages: 
REDUCED SPACE REQUIREMENTS 


Due to higher operating speeds, you get what- 
ever volume and pressure you need from a 
| smaller, lighter, more compact pump. 





SECTIONALIZED FLUID-ENDS 


.. afford maximum accessibility. Parts can be 
replaced easily and at low cost. 


CHANGEABLE PLUNGER SIZES 


In most cases plunger sizes can be changed 
merely by using new glands, throat bushings and 
packing in the same fluid-end: thus facilitating 
changes in pressure and volume requirements. 





Aldrich Direct Flow 5’ Stroke 
Quintuplex Pump. 150 hp. 


INTERCHANGEABLE WEARING PARTS 


Among 3, 5, 7 and 9 plunger units all wearing 

parts are interchangeable. This is particularly 
advantageous where a combination of multiplex 
pumps is required, for it reduces spare parts, 

costs and inventories. 


. Aldrich Direct Flow Pumps have given many 
years of satisfactory service to die casting manu- 
facturers. Units are manufactured in 3”, 5’’ and 
6” stroke sizes, in Triplex, Quintuplex or 
Septuplex models (50 to 900 hp). 

















ia 
ar ; , : ; Aldrich Direct Flow 5°’ Stroke 
Write us for catalogs, engineering service, or a 
eT See” me ae ‘ “e Triplex Pump. 100 hp. 
representative's call. We invite your inquiries for 
pumps or complete central hydraulic systems. 
) ae 
THE PUMP COMPANY ©... (:iginaloisef the 
Direct flow Lump 
21 PINE STREET ° ALLENTOWN, PENNSYLVANIA 
Representatives: Bu igham . Bolivar, N.Y . Boston . Buffal . Chicag - Cincinnati . Cleveland . Denver ° Detroit 
Duluth . Houstor . Jacksonville . Los Angele . New York . Omaha . Philadelphia . Pittsburgh . Portland, Ore, 


Richmond, Va . St. Loui . San Francisco . Seattle . Spokane, Wash . Syracuse . Tulsa 
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EF CONTINUOUS STRIP LINES — for 
etc. This combination gas-fired and electri 
heating, soaking and cooling, for produci 


conditions on ferrous and nonferrou r 
onferr i T ic F 
“4 Ss strip. Built by The Electric urnace Co., 


annealing, galvanizing, aluminizing 


steel tubing per hour 


- yee provides flexibility in controllen a ae nae are bell te ge 
9 Various surface and metallurgical qu-iied sedeat the re 
special atmosp 





Y sizes and types for processin 
—. and many other products. This EF 
ere furnaces bright norma 300% 

Built by The Electric Furnace Co., Salem —_—” — 





AGING 
e e > » ANNEALING 
| builds Gas-Fired, Oil-Fired i inisinc 
° 
: and Electric Furnaces for these °*42'"° 
; CARBON 
; ; RESTORATION 
and other heat treating operations 
CARBURIZING 
@ EF engineers specialize in designing and building pro- CERAMIC 
duction furnaces — continuous and batch types — including DECORATING 
roller hearth, roller rail, chate belt, wire belt, slot and tube DRAWING 
conveyor types, reciprocating, rotary, car, bell, pit and other GALVANIZING 
designs; complete with special atmosphere producers, and 
: : : ,; HARDENING 
time and labor saving material handling equipment as required. 
Reflecting more than 30 years of continuous research and HOMOGENIZING 
experience, and outstanding engineering accomplishments, MALLEABLIZING 
EF furnaces combine high heating efficiency, accurate auto- NORMALIZING 
| matically controlled cycles, and advanced designs that minimize NITRIDING 
maintenance, assure economy of operation, high hourly output 
SINTERING 


and uniformity of product. 
Submit your production furnace problems to experienced 


engineers — it pays. 

THE ELECTRIC FURNACE CO. 
1 1 ' " RiC FuRwA e 

ccmnermnunwucncumn ye Loge, » Veco 


Conedion Associctes @ CANEFCO LIMITED @ Toronto |, Conodo 














BRIGHT ANNEAUNG WIRE. 
which the wire is conveyed thr 
bulkhead type trays. This unit 


- has convecti 
of wire per hour. Built on cooling and handles 2500 net m, low cost . 
vilt by The Electric Furnace Co., Salem, Ohio. saioaea = —. heat treating. 11 pty ne pie ene ye 
jour. Built by The Electric Furn ities from to 2000 Ib 
ace Co., Salem, Ohio. ile sas 


An EF continuous 


ore unsurpassed for unifor 
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ough the various zones on two varallel rows of ae caper gente var 

























SOLUTION TREATING 


SPECIAL ATMOSPHERE 
TREATMENTS AND 
OTHER PROCESSES 





EF chain belt conveyor furnaces 
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STEEL MEN PREFER 


MILL TYPE CRANES 


for longer, finer service 


Now, the number is well over the 2000 mark is performance. It’s measured in longer years 

more and more P&H Cranes serving the of service, in lower costs, in more dependable 
steel industry. There’s good reason for the operations. Learn more about P&H Mill Type 
preference steel men put in P&H... and that Cranes. Write for your copy of Bulletin C-42. 








3-Gear Case Bridge Drive — for perfectly equalized 
motive power. 

No Open Gears at Trucks — gear reductions are fully 
enclosed, running in oil. 

Flexible Couplings at Wheel Shafts — for smoother 
starts, longer bearing life. 

Split Gear Cases — easier inspection and maintenance. 
Large Diameter Cross Shaft — greater strength, lower 
torque to minimize strain. 

Hoist Sheaves — readily accessible from trolley deck. 
All hoist gears, including drum gear and pinion, run 
in oil. 

P&H Motors, brakes and controls available. 
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To OVERHEAD CRANE DIVISION 


HARNISCHFEGER 


CORPORATION 


Milwaukee 46, Wisconsin 


POWER SHOVELS « CRAWLER AND TRUCK CRANES « OVERHEAD CRANES « HOISTS « ARC 
WELDERS AND ELECTRODES « SOIL STABILIZERS « DIESEL ENGINES « PRE-FAB HOMES 
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another TASIL “balanced” mixer lining sets new records 


for time in service and tonnage handled! 







Exclusive Agents in Canada: 
REFRACTORIES ENGINEERING AND SUPPLIES, LTD. 
Hamilton and Montreal 
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REFRACTORIES SINCE 1864 ¢ CINCINNATI ©¢ OHIO « U.S.A. 


The 1000-ton hot-metal mixer of a major steel producer 
recently completed a 10-month campaign, handling 1,311,750 
tons of iron. The mixer lining was “balanced” with Taylor 
Sillimanite (TASIL) Brick, laid in TASIL Cement, in the 
areas of severe erosion. Not a single brick was replaced nor 


any patching attempted during the campaign. 


This sets a new mixer record, both for tonnage handled and 
continuous operation . . . and is the 9th consecutive year that 


TASIL “balanced” linings have been in service at this plant! 


Let a Taylor field engineer give you full details on this proven 
TASIL application for mixers, ladles and hot-metal cars. 


F--.« CHAS. TAYLOR SONS. 


A SUBSIDIARY OF NATIONAL LEAD COMPANY 
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ELIMINATE 
VIBRATION 


yee 


When you install Lovejoy Couplings, you 
guarantee your machinery the benefits of 
years of coupling design and engineering ex- 
perience. You know that smooth, steady power 
.,transmission will keep your runout tables, 
conveyors, hoists, pumps and other produc- 
tion equipment operating at peak efficiency. 
Note the compact, accurately machined 
bodies and jaws—the special cushioning ma- 
and you'll see why Lovejoy spells 
the end of your “down-time”’ worries. ..why 
misalignment, backlash, and surge are re- 
duced to a bare minimum. 


terials 


AGAINST 
LOAD SHOCK’, 


FLEXIBLE COUPLINGS 





Lovejoy 
Couplings reduce 
maintenance time. 

Cushions are changed without shutdown. 
Lovejoy Couplings never re- 
quire lubrication. 

Write to us now for full 
technical data and engineer- 
ing advice. Our illustrated 
catalog, with handy selector 
charts, is yours without 
obligation. Just forward 
your request. 





LOVEJOY FLEXIBLE COUPLING COMPANY 





5093 WEST LAKE STREET 
Manufacturers of Couplings, Universal Joints and Variable Speed Transmissions 
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CHICAGO 44, ILLINOIS 
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Pickling tank and wash tank at Laclede Steel Company. 
Note the rolls fabricated from tough corrosion- and 
wear-resistant Ampco Metal. Roll dimensions 31” OD 
x 29” ID x 36” long. Side plates 344.” OD x 2” 
thick with 5” ID for shaft, 





Here's another roll used at Laclede. Fabricated 
from money-saving Ampco Metal, it handles six 
strips at a time, 







Laclede Steel 


fights wear and corrosion 
in its pickling line with 


AMPCO METAL 


.. keeps production up...costs down 






Steel companies throughout the country are are made from extruded Ampco Grade 15. 


faced with terrific production problems. But resistance to corrosion in pickling 


Laclede Steel Company, St. Louis, likesomany service isn’t the only important feature of 


others, found one answer in Ampco Metal. = Ampco Metal. It also resists wear, shock, 





Shown here is their pickling operation. 
The tank carries a 12% sulphuric acid solu- 


X ; : : 
: Ra tion at 200°F. The strip enters the tank and 
4 goes through the entire process via wear- 
. and corrosion-resistant Ampco Metal rollers. 


The rollers and side plates are fabricated 
from Ampco Grade 8 plate. Shafts and nuts 






RL Aw 
? 


tah 







—_ 


— ~~ 
Pant to Ps ee 
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AMPCO METAL, INC. 
Dept. 1S-12 * MILWAUKEE 46, WISCONSIN 
West Coast Plant « Burbank, California 


impact, That’s why so many mills use Ampco 
Metal screw-down nuts, slippers, wear plates, 
flash-welder dies. 


If you have a corrosion problem or a wear 
problem, it pays to investigate the advan- 
tages of Ampco Metal. See your nearby 
Ampco field engineer or write us for details. 


*Reg. U. S. Pat. Off., 
Ampco Metal, Inc., 
Milwaukee, Wis. 




















Make it the Biggest Bonus ever— 


Give it in 


If your company is one of the more than 45,000 companies 
that have the Payroll Savings Plan you know what your 
employees think of Savings Bonds—they spell it out for 
you every month in their Savings Bond allotments. 

If you don't have the Payroll Savings Plan. and are won- 
dering whether your people would like to receive their 
bonus in Bonds, here are a few significant facts: 

—every month. before they get their pay checks or 
envelopes —8,000,000 men and women enrolled in 
the Payroll Savings Plan invest $160.000.000 in 
U.S. Savings Bonds. 
the ranks of Payroll Savers are growing: On June 
30th sales of $25 and $50 Savings Bonds. the sizes 
purchased chiefly by Payroll Savers. were 6 and 
9 higher than in the corresponding period of 
1952. 


U.S. Savings Bonds 


—Payroll Savers hold their Bonds: 75% of the 
$7.400.000.000 Series E Bonds which had matured 
up to June 30, 1953. were being retained by their 
owners beyond maturity under the automatic ex- 
tension program. 


—on June 30. 1953, the cash value of Series E and H 
Bonds—the kind sold only to individuals —totaled 
$36,048.000,000, a new high. 


It costs no more to give your Christmas Bonus in Savings 
Bonds. To the Payroll Saver. and to the man who buys his 
Bonds at a bank (because his company does not provide 
the Payroll Savings Plan) a One Hundred Dollar Savings 
Bond looks bigger and better than a check for $75. Make 
this a merrier Christmas for every employee. Give the gift 
that keeps on g.ving. 


The United States Government does not pay for this advertising. The Treasury Department 


thanks, jor their patriotic donation, the Advertising Council and 
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spective 


J. T. ALDRIDGE 
Supervisor of Training 
Fairfield Steel Works 
Tennessee Coal and Iron Division 
United States Steel Corp. 
Fairfield, Ala. 


C. J. AMANN 
Assistant Superintendent Roll Department 
Bethlehem Steel Co. 
Sparrows Point, Baltimore, Md 


PAUL B. ANTHONY, JR 
Supervisor, Design Bureau 
Engineering Division 
United States Steel Corp 
Gary, Ind. 


TANNER BANNING 
Control Engineer, Specifications 
United States Steel Corp 
Pittsburgh, Pa 


WILLIAM C. BENZER 
General Foreman 
Allegheny Ludlum Steel Corp. 
Brackenridge, Pa. 


GREGOR W. BETZ 
Assistant Engineer 
Wyckoff Steel Co. 

Ambridge, Pa. 

ZYGMUNT A. BIENIULIS 
Engineer, Electrical Department 
Bethlehem Steel C po. 
Lackawanna, N. 


. BLACKWELL 

vant Foreman, Roll Shop 
Kaiser Steel Corp. 
Fontana, Calif. 

KENNETH BLEDSOE 

Shift Foreman, Roll Shop 
Kaiser Steel Corp. 
Fontana, Calif. 


R. PAUL BRAND 
Superintendent, Electrical and Maintenance 
Jepartments 
Wheeling Steel Corp. 
Steelcrete Factory 
Beech Bottom, W. Va. 


E. M. BRUBAKER 
Combustion Engineer 
Bethlehem Steel Co. 
Bethlehem, Pa. 


C. H. CAMPBELL 
Project Engineer 
American Steel and Wire Division 
United States Steel Corp. 
Cleveland, Ohio 


JOHN R. CARSON 
Department Superintendent 
1-2 Continuous Rod Mills 
American Steel & Wire Division 
United States Steel Corp. 
Donora, Pa. 


WALTER CHOBOT 
Trainee Melter Foreman 
Ford Motor Co. 
Dearborn, Mich. 
THOMAS A. CLEARY 
General Superintendent 
Youngstown Sheet and Tube Co 
Youngstown, Ohio 
H. G. DEGITZ 
Staff Engineer 
Columbia-Geneva Steel Division 
United States Steel Corp 
San Francisco, Calif. 
EMILIO DePAULI 
draftsman 
Algoma Steel C orp., Ltd. 
Sault Ste Marie, Ontario, Canada 
JAMES CARRUTHERS ECKFORD 
Designer, Engineering Department 
Atlas Steels, Ltd. 
Welland, Ontario, Canada 
JOHN R. EISENBERG 
Senior Designer 
Bethlehem Steel Co. 
Sparrows Point, Baltimore, Md 
W. L. FABER 
General Superintendent 
National Tube Division 
United States Steel Corp 
McKeesport, Pa. 
DANIEL J. FABIAN, JR. 
Assistant — nt Roll Department 
Inland Steel ¢ 
East Chicago, Tod. 
THOMAS H. FINN 
Design Engineer 
United States Stee] Corp 
Pittsburgh, Pa. 


HERBERT A. FLECK 
Electrical Engineer 
Allegheny ne oad Steel Corp. 
Brackenridge, Pa. 


JOHN E. FLETCHER 
Superintendent Blast Furnace 
E. J. Lavino & Co. 


Sheridan, Pa. 


JOHN D. FLEMING 

Draftsman 

Algoma Steel Corp., Ltd 

Sault Ste Marie, Ontario, Canada 
WALTER FOSTER 

General Supervisor, West Mills 

Industrial Engineering 

United States Steel Corp 

Gary, Ind. 


rTHOMAS J. FULLERTON 
Chief Engineer 
Acme Steel Co 
Chicago, UL 

rPIMOTHY J. FUZY 
Foreman, New Sinter Plant 
Ford Rouge Plant 
Ford Motor Co. 
Dearborn, Mich 


E. J. GARDNER 
Assistant to Vice President Operations 
Inland Stee! Co. 
Chicago, Ul. 
WILLIAM A. GREENE 
Staff Representative 
Inland Steel Co. 
East Chicago, Ind. 
W. A. HORNING 
Assistant General Works Manager 
Sharon Steel Corp. 
Sharon, Pa. 
H. DANNY IRVINE 
Production Process Analyst 
Ford Motor Co. 
Dearborn, Mich. 
DUNCAN JARVIS 
Drawing Office Squad Leader 
Algoma Steel Corp., Ltd. 
Sault Ste Marie, Ontario, Canada 
FORD G. JOHNSON 
Draftsman 
Granite City Steel Co. 
Granite City, Ill. 
CHARLES M. KAY 
Assistant Chairman Operating Committee 
United States Steel Corp. 
Pittsburgh, Pa. 
A. KENNEDY 
Technical Assistant 
United States Steel Corp. 
Pittsburgh, Pa. 
L. A. KENNEDY, JR. 
Engineering Draftsman, Plant Department 
Connors Steel Co. 
Birmingham, Ala. 
PETER KOTTICK 
Mechanical Engineer 
Algoma Steel Corp., Ltd. 
Sault Ste Marie, Ontario, Canada 
J. ALBERT KRAPF 
Mechanical Engines r 
Republic Steel Corp 
Cleveland, Ohio 
ARTHUR E. KURSCH 
General Maintenance Foreman 
160-in. Plate Mill 
United States Steel Corp* 
Gary, Ind. 
JOSEPH E. LEO 
Finishing & Shipping Foreman 
Bethlehem Steel Co 
Lackawanna, N. Y. 
HAROLD R. LONG 
General Foreman of Maintenance 
Tin Finishing & Shipping Departments 
United States Steel Corp 
Gary, Ind. 
WALLACE R. LOWE 
Foreman of Instruments & Controls 
Crucible Stee! Cc o. of America 
Syracuse, N. 
GEORGE ALEXANDER McCOLL 
Draftsman 
Algoma Steel Corp., Ltd 
Sault Ste Marie, Ontario, Canada 
EARL C. McMILLAN 
Mechanical Draftsman 
Granite City Steel Co. 
Granite City, Ill. 
J. MALTBY 
Project Supervisor 
Algoma Steel Corp. 
Sault Ste Marie, Ontario, Canada 
JOHN B. MANNI 
ingineer, Design 
United States Steel Corp 
Pittsburgh, Pa. 
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SIDNEY M. MATTHEW 
engineer- Maintenance Committee 
United States Steel Corp. 
Munhall, Pa. 


ROBERT C. MAYER 
Staff Engineer, Blast Furnaces 
Columbia-Geneva Steel Division 
United States Steel Corp. 
Salt Lake City, Utah 


EARL MAYES 
Turn Foreman, Blast Furnaces 
Pittsburgh Stee! Co. 
Monessen, Pa. 


L. 5. MEAD 
Section Leader, Engineering Department 
Algoma Steel Corp., Ltd. 
Sault Ste Marie, Ontario, Canada 


ROBERT NAPPIER 
Mechanical Maintenance Foreman 
Granite City Steel Co 
Granite City, Ll 


PAUL C. NEUBER 
Plant Planner 
A. M. Byers Co 
Ambridge, Pa 
R. NEVISON 
Electrical Engineer 
The Broken Hill Proprietary Co., Ltd 
Australian Iron & Steel Div 
Wollangang, N.S.W., Australia 
ROBERT A. NEWSHAM, JR. 
Mechanical Engineer 
Granite City Steel Co 
Granite City, Ll. 
I. J. ORELLANA 
Project Engineer 
Republic Steel Corp. 
Cleveland, Ohio 


r. D. PARR 
Industrial Engineer 
United States Steel Corp 
Gary, Ind. 

ROBERT T. PASSERA 
Safety Engineer 
United States Steel Corp 
Clairton, Pa. 

JAMES D. PATTON 
General Mechanical Foreman 
Cold Stri Depart ment 
Granite City Steel Co. 
Granite City, Il, 

STANLEY HOWARD PESCHEL, JR. 
Assistant Roll Designer 
Copperweld Steel Co. 

arren, Ohio 

PAUL L. PETRY 
Superintendent, Continuous Pickling 
Newport Steel Corp. 
Newport, Ky. 

RUSSEL P. PHILLIPS 
Project Development Engineer 
Columbia-Geneva Steel Division 
United States Steel Corp. 
Pittsburg, Calif. 

W. M. RANKIN 
Electrical Engineer 
Sheffield Steel Corp. 

Kansas City, Mo. 

MITCHELL E. RECH 
{ssistant Roll Designer 
The Pollack Steel Co. 

Marion Works 
Marion, Ohio 
PAUL C. REICHARD 
@ Engineer of Combustion, Fuel Division 
Bethlehem Steel Co 
Bethlehem, Pa. 

WILLIAM E. ROBERTS 
Assistant Superintendent Plant Maintenance 
Bethlehem Steel Co. 
Bethlehem, Pa. 

JOHN E. ROTE, JR. 

Process Engineer, Hot Mills 
National Tube Division 
United States Steel Corp 
Ellwood City, Pa. 

NOEL RUNYAN 
Industrial Engineer 
The Louis Berkman Co 
Steubenville, Ohio 

CHESTER A. SCAMMON 
Chief Electrical Engineer 
Allegheny-Ludlum Steel Corp 
Brackenridge, Pa. 

ROBERT M. SCHUCKER 
Assistant General Plant Foreman 
Franklin Coke Plant 
Bethlehem Steel Co 
Johnstown, Pa, 

LEE V. SHILLING 
Superintendent of Rolling, 

Resin and Corditioning 
Green River Steel Corp. 
Owensboro, Ky. 








JAMES F. SIMONETTI 
Senior Designer Engineering 
Bethlehem Steel Co 
Sparrows Point, Baltimore, Md 


JOHN SMAR 
Vanagement Candidate 
United States Steel Corp 
(rary Ind. 


FREDERIC M. SMITH 
General Superrisor, Engineering 
Nationa! Tube Division 
United States Steel Corp 


Fairless Hills, Pa 


GEORGE A. SMITH 
Draftsman 
Algoma Steel Corp., Ltd. 
Sault Ste Marie, Ontario, Canada 


GHRORGE FPF. SPERHA 
Supervisor, Design Engineering Department 
United States Steel Corp 


Munhall, Pa 
HOWARD F. SPILLNER 


Design Draftsman 
Republic Steel Corp 
Cleveland, Ohio 


WILLIAM H. STOKES 
General Foreman 

Festing Bundling & Wire Shipping 

American Steel & Wire Division 

United States Steel Corp. 


rrenton, N. J. 


M. V. SWICK 
Design Engineer 
The Steel Co. of Canada, Ltd 
Hamilton, Ontario, Canada 


J}. ROBERT SYMONS 
Section ead Draftaman 
American Steel & Wire Division 
United States Steel Corp 
Cleveland, Ohio 


RICHARD TAYLOR 
Foreman, Sub Station and Testa 
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W. J. TOOHEY, JR. 
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Bethlehem Steel Co. 
Bethlehem, Pa. 


PEDRO A, SERRANO TORRES 
issistant Superintendent Roll Sho; 
Compania De Acero Del Pacifico 
laleahuano, Chile, S.A. 


VERNON C. WARNOCK 
Electrical Draftsman 
Detroit Steel Corp. 
Portsmouth, Ohio 


JOHNIE B. WASLEY 
issistant Steam Engineer 
lennessee Coal and Iron Division 
United States Steel Corp 


Fairfield, Ala. 


DALE AUGUST WEIPERT 
Shift Foreman Roll Shops 
Kaiser Steel Co 
Fontana, Calif 


N. 5S. WELLS 
Drives { pplication Enginee r 
Electrical Department 
Ihe Steel Co. of Canada, Ltd 
Hamilton, Ontario, Canada 


P. H. WILSON 
Superintendent Rolling Mills 
A. M. Byers Co, 


Ambridge, Pa 


JOHN E. WOLF 
Chief Engineer 
Green River Steel ¢ orp. 
Owensboro, Ky 


L. D. WOODWORTH 
General Superintendent 
United States Steel Corp 


Youngstown, Ohio 


séssociate 


LOYAL BE. ASHCRAFT 
District Sales & Service Lubrication Enginee 
The Brooks Oil Co 
Detroit, Mich 


JOSEPH L. BILLMEIER 
notneered Crane Sales 
Manning, Maxwell & Moore, Inc. 
Montgomery, Ala. 


GORDON M. BITTERLICH 
ngineer, Steel Industry Division 
National Airoil Burner Co 
Philadelphia, Pa. 


EUGENE L. BROWN 
Sales Engineer 
George M, Meriwether 
Birmingham, Ala 


GEORGE R, BROWN 
Industrial Salesman 
General Electric Co. 
Schenectady, N.Y 
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ROBERT K. COSCIA 
Sales Manager 
Wm. G, Wethersall, Inc. 
Baltimore, Md. 


EDWIN L. CORE 
Assistant Vice President & General Manager 
Mosebach Electric and Supply Co. 
Pittsburgh, Pa. 


THOMAS B. CUSACK 
President 
Ideal Pattern and Manufacturing Co 
Centerline, Mich. 


RONALD V. DE FEO 
Application Engineer 
Westinghouse Electric Corp. 
Pittsburgh, Pa. 


WILLIAM H. DEHUFF 
Sales Engineer 
Harnischfeger Corp. 
Milwaukee, Wis. 


STEPHEN N. DONAHOE 
Sales Engineer 
Westinghouse Electric Corp. 
San Francisco, Calif. 

FRANK EAVES 
Manager 
Joseph Robh & Co. Ltd. 
Hamilton, Ontario, Canada 


H. J. EVANS 
Vice President of Operations 
Mosebach Electric and Supply Co 
Pittsburgh, Pa. 
J. P. FINKBONE 
Manager, Rolling Mill & Special Products Div. 
Lake Erie Engineering Corp. 
Buffalo, N. Y. 


». E. FREEMAN 
Project Engineer 
Reynolds Alloys Co. 
Sheffield, Ala. 


JEAN-CLAUDE GARRET 
Engineer 
Ets Delattre et Frouard 
c/o Empresa Siderurgica Nacional- 
de Paz de Rio 
Belencito {Boyaca), Colombia, S.A. 


R. K. GENSLER 
Supervisory, Cold Strip Mill 
International Nickel Co. 
Huntington, W. Va. 


WM E. GOURLEY 
Design Engineer 
Blaw Knox Co. 
Machinery Division 
Groveton, Pa. 

JAMES W. GROLE 
District Representative 
Brooks Oil Co 
Cincinnati, Ohio 

DR. ING. KURT GRUBER 
Chairman-Member of Board 
Maschinenfabrik MEER, Aktiengesellschaft 
Monchengladbach, Germany 


J. H. HOUTSMA 
Sales Engineer Co. 
General Electric 
Detroit, Mich. 

WILLIAM R. JENKINS 
Machinery Sales Representative 
United Engineering & Foundry Co. 
Youngstown, Ohio 

ING. DIPL. PAUL JOERES 
Chief Engineer 
Maschinenfabrik Meer, Aktiengesellschaft 
Monchengladbach, Germany 


ARTHUR F. JOHNSON 


ungineer- Specialist on Aluminum Manufacture 


Olin Industries 
East Alton, Ill. 


J. K. M. JOHNSON 
Sales Engineer 
General Electric Co. 
Youngstown, Ohio 


J. RAYMOND JONES 
Sales Engineer 
Manning, Maxwell & Moore, Inc. 
Shaw-Box Division 
Pittsburgh, Pa. 


EVERETT F. KIMBALL 
Electrical Engineer 
Clark Controller Co. 
Cleveland, Ohio 


GARDNER E. LARNED 
Sales Engineer 
Berry Bearing Co., Inc. 
Hammond, Ind. 


rFHOMAS J. LISY 
Sales Engineer 
Reliance Electric & Engineering Co. 
Pittsburgh, Pa. 


Ss. G. LUTHER, JR. 
Assistant Superintendent of Engineering 
Western Brass Mills 
Metals Division of Olin Inds., Inc. 
East Alton, Ill. 


HARRY E. LYON | 
A pplication Engineer \ 
Westinghouse Electric Corp. 

Youngstown, Ohio | 

GILBERT F. MENSTER 
Mechanical Engineer 
McKay Machine Co. 

Youngstown, Ohio 


JAMES MINTER 
District Sales Manager 


4. P. Green Fire Brick Co. ' 
Birmingham, Ala. 
STANLEY J. MOMOT , 


Electrical Engineer 
Surface Combustion Corp. 
Toledo, Ohio 


DAVID W. MURRAY, JR. 
President 


Harlan Electrical Construction Co. \ 

Cleveland, Ohio | 
FRANKLIN E. PARKE 

Owner 


F. E. Parke Co. 
Pittsburgh, Pa. 


ALBERT H. PHARIS 
Sales Engineer 
General Electric Co. 
Youngstown, Ohio 


WILLIAM J. PLANTES 
Application Engineer 
Westinghouse Electric Corp. ' 
Youngstown, Ohio 


FRANK J. POLISKY 
Superintendent 
Tri City Electric Co. 
Hammond, Ind. 


S. RAYMOND RACKOFF 
Vice President 
American Shear Knife Co. 
Homestead, Pa. 


ROBERT REMINGTON 
Consulting and Application Engineer 
Westinghouse Electric Corp. 
Philadelphia, Pa. 

FRANK M. SCOTT 
Heavy Industrial Equipment S pecialist 
Allis-Chalmers Manufacturing Co 
Chicago, Ll. 


Cc. L. SEELBACH 
Division Lubricants Manager 
Shell Oil Co 
Cleveland, Ohio 


ROBERT G. SHELLEY 
Sales Engineer 
McCarthy & Robinson, Ltd 


Toronto, Ontario, Canada 


H. E. SLACK, JR. 
Pittsburgh District Sales Manager 
Bussmann Manufacturing Co. 
st. Louis, Mo. 


CHARLES J. STEDRONSKY 
Power Salesman ; 
The Cleveland Electric Illuminating Co. ' 
Cleveland, Ohio ' 


JOSEPH 5S. SZASZ 
Sales Engineer 
Morgan Engineering Co 
Alliance, Ohio 


THOMAS H. THORN 
Sales Representative 
Thomas H. Thorn Co. 
Pittsburgh, Pa. 


HANS ULMANN 
Chief Engineer, Industrial Division 
Dominion Engineering Works, Ltd 
Montreal, P.Q., Canada 
R. S. VanNOTE 
District Manager 


Selas Corp. of America 


Chicago, Ill. 





’ 
Junior 
JOHN R. BRYANT 
Industrial Engineer Trainee 
United States Steel Corp 
Gary, Ind. 


RONALD H. DAVIS 
Work Standard Analyst 
Ford Motor Co 
Dearborn, Mich. 


FRANCIS M. HOGAN, JR 
Industrial Engineer Trainee 
United States Steel Corp 
Gary, Ind. 


H. M. JOHNSON 
Draftsman 
Algoma Steel Corp., Ltd. 
Sault Ste Marie, Ontario, Canada 


LLWELLYN EARLE ROMAK 
Senior Draftsman 
Columbia-Geneva Steel Division 
United States Steel Corp. 
Pittsburg, Calif. 








KINDS OF 
WATERBURY FARREL 
ANSWERS TO YOUR 
MASS PRODUCTION 

PROBLEMS 


Within These Basic WF Equipment Lines, Individual Machines 
Are Custom-Engineered For Specific Applications 


If your metal-working machinery problem falls into any of these five 
groups, there are good reasons for looking to Waterbury Farrel for 
the answer. 

There’s Waterbury Farrel’s continuing engineering research with 
more than a century of machine building experience to draw upon. 
This results in soundly designed and thoroughly tested features which 
improve production. 

There’s Waterbury Farrel’s world-wide reputation for rugged, long- 
lasting construction. This gives you the assurance that WF machines 
are built to provide long years of uninterrupted production. 

Waterbury Farrel can custom-engineer special equipment or adapt 
a standard machine to fit your specific problem. 

For further information, write for free booklets on any of the 
machines mentioned on this page or contact your nearest WF office. 


UND 
° &s 


& 


WATERBURYFARREE §=waTERBURY FARREL FOUNDRY & MACHINE CO. = 


WATERBURY, CONN. 


Offices: Chicago, Cleveland and Millburn, N. J 


185} 


IRON AND STEEL ENGINEER, DECEMBER, 1953 


Eyelet Machines * 


Presses * Hori- 
Presses, etc, 





231 





PAY LOADS PAY OFF! 





The Halliburton Oil Well 


Cementing Co., Duncan, 


Okla., keeps cement at 


right consistency during 


travel by using specially- 
designed Rotovoy trucks. 


Power is transmitted as 
desired through rugged 
Hygrade Drives. 





This Trademark 
Stands for 
the Finest in 
Industrial Gearing 


o = 


Line-O-Power 


FOOTE? BROS. | 


Foote Bros.-Louis Allis 
Drives Gearmotors 


Install ‘em in your plant—even mount 
‘em on your trucks — wherever tough jobs 
call for rugged, space-saving drives — the 
Foote Bros. Hygrade line can solve your 
problem. 

Hygrade worm gearing is skillfully 
engineered — precision generated —assures 
you greater efficiency, maximum power. 
Sturdy construction, improved design, 
compact housings — all! offer you the sav- 
ings on maintenance, the superior perform- 
ance you've been looking for. 





Maxi-Power 
Drives 





Balter Power Teaeocion 
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Thwsugh Calle Loam | City 





HYGRADE DRIVES 


Hygrade Drives are available with hori- 
zontal or vertical output shafts — vertical 
extending upward, downward or both. 
Vertical Hytop units incorporate a wider, 
low-speed bearing span to accommodate 
long, unsupported extensions. Single, heli- 
cal and double-worm reductions provide 
you with ratios up to 4,108 to 1—capacities 
to 260 h.p. 

For better drives for every job, see your 
Foote Bros. representative, or write for 
helpful information. 


™ FOOTE BROS. GEAR AND MACHINE CORPORATION 
Dept. IAS. 4545 South Western Boulevard, Chicago 9, Illinois 


Please send Bulletin HGB on Hygrade Drives. 


eee eee 


Address............ 
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ENGINEERING REPORTS: 




















Kaiser Steel’s automatic looper and automatic flying shear 
are powered by adjustable-voltage auxiliary drives to help assure ... 


Top mill speeds, precise strip control 


At the Kaiser Steel Corporation’s Fontana, Cal., hot- 
strip mill—newest of its kind in the West—finger-tip 
control of G-E auxiliary drives helps turn out strip 
faster, with less scrap. 

For precise mill operation, auxiliary drives for the 
automatic looper, automatic flying shear, the runout 
table and coiler were closely co-ordinated with each 
other and with the main drive. G-E control allows 
drives to be operated with split-second accuracy. This 
quick response, plus the reliability of the G-E drives, 
helps the 86-inch Fontana mill turn out strip at an 
estimated 120 tons per hour. 

Whatever your mill’s electrical needs, General Elec- 
tric can help you co-ordinate your electric equipment 
for top performance. For further information, contact 
your nearest G-E Apparatus 77 
Sales Office and ask for Bul- A Nee 
letin GEA-5570, or write to 2” 7a Bo 


General Electric Co., Section a oe eCeaee yee 
659-92, Schenectady 5, N. Y. Sy Le 
Engineered Electrical Systems . 





for Steel-Mill Auxiliaries 


PROTECTED AGAINST SPRAY, 163 G-E d-c mill runout-table 


motors move strip to piler or coiler. Provision is made for G ‘7 N t - A L ‘ LE C T 2 | C 
automatic speed-matching of motors with last stand. 
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Page 62. 

“Plant Welding Applications’ —By H. J. RALSTON, September, 1953, 
Page 105. 

“Plating in Steel Plants, Chromium” — By JOHN B. ALLEN and JEROME D. 
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March, 1953, Page 75. 

“Pollution and Remedies, Air” — By J. J. SEAVER, October, 1953, Page 94. 
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“Pollution Control Can Be Realistic’ — By JOHN E. KINNEY, November, 
1953, Page 91. 

“Pollution Control in Steel Industry, Air" —By G. A. HOWELL, October, 
1953, Page 91. 

“Precipitation in the Steel Industry, The Role of Electrical’ — By H. L. RICH- 
ARDSON, October, 1953, Page 95. 

“Processing, Properties, and Application of Cold Finished Carbon Steel 
Bars’ — By J. F. BYERS, May, 1953, Page 103. 

“Production of Aluminum Foil” — By W. B. HACKETT, August, 1953, Page 91. 
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“Program AISE Annual Spring Conference’ — April, 1953, Page 103. 
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1953, Page 94. 

“Protection of Underground Cable Sheaths” — By T. W. ALEXANDER, JR., 
April, 1953, Page 97. 

“Pumping, Transmission and Burning of Tar and Pitch, The’ — By WARREN 
A. POND, July, 1953, Page 94. 


“Rail Mill, Operation and Roll Design of the Gary” — By R. W. DICKSON, 
January, 1953, Page 93. 

“Rebuilding of 12-in. Bar Mill” —By JAMES O. DAGUE, March, 1953, 
Page 114. 

“Recommended Voltages for Industrial Trucks” — By CHARLES S. SCHROED- 
ER, January, 1953, Page 84. 

“Recovery of Tin from Scrap Tinplate’ —By A. J. KROMBHOLZ, March, 
1953, Page 98. 

“Rectifiers, Maintenance Experience on 600-Volt" — By ROBERT T. LUCAS 
and H. K. FISH, September, 1953, Page 184. 

“Reduction of Hanging and Slipping in Blast Furnaces” — By OTTO J. LEONE, 
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“Refractories in the Steel Mill, Castable” — By J. D. McCULLOUGH, June, 
1953, Page 84. 

“Rehabilitating a Blast Furnace and Associated Equipment” —By W. C. 
DANIELS, July, 1953, Page 57. 

“Replacements for Palm Oil in Cold Rolling Steel” — By ROBERT C. WIL- 
LIAMS, August, 1953, Page 65. 

“Reversing Hot Strip Mill, The” — By A. F. KENYON, June, 1953, Page 62. 

“Role of Electrical Precipitation in the Steel Industry, The’ — By H. L. RICH- 
ARDSON, October, 1953, Page 95. 

“Roll Neck Bearing, A Heavy Duty High Speed" — By PAUL L. HAAGER, 
September, 1953, Page 158. 

“Rolling Mill Yield" — By LEO R. SILLIMAN, July, 1953, Page 103. 

“Rolling of Automotive Rim Sections, Pass Design and" — By HOWARD H. 
MORGAN, December, 1953, Page 55. 

“Rolling of Thin Strip" — By M. D. STONE, February, 1953, Page 61. 

“Runway Maintenance, Flexible Connection Reduces Crane” — By JAMES 
A. EVANS, November, 1953, Page 98. 


“Safe Handling of Fuels, Hazardous Gases and Liquids’ — By F. R. PULLEN, 
September, 1953, Page 113. 

“Scarfing, Mechanized Hot" — By J. F. BYERS, May, 1953, Page 108. 

“Secretaries 1953-1954, AISE District’ —November, 1953, Page 102. 

“Shears for Billet, Bar and Rod Mills, Flying’ —By J. H. HITCHCOCK, 
November, 1953, Page 80. 

“Simplified Automatic Ingot Buggy, A— Operating Requirements” — By 
I. N. TULL. “Electrical System” — By HUGH FEGELY, March, 1953, 
Page 84. 

“Slabbing-Blooming Mill, Electrical Design and Operation of a Modern 
46-in. High Lift’ —By GEORGE A. KAUFMAN and ANDREW W. 
SMITH, October, 1953, Page 61. 

“Slabbing-Blooming Mill, Mechanical Design and Operation of a Modern 
46-in. High Lift” — By J. H. MAYER, October, 1953, Page 55. 

“Slabs, Identification Marking of Blooms, Billets and'’’—By CHARLES C. 
HILL, JR., April, 1953, Page 73. 

“Slippers in Universal Couplings, Design and Application of Bronze” — By 
J. ROBERT LOTTES, December, 1953, Page 123. 

“Soaking Pits, A modern Automatic Fuel Shut-Off System for” — By A. L. 
LANCASTER, December, 1953, Page 69. 

“Soaking Pits, Automatic Control for Regenerative’’ — By GRIFFIN L. ISAACS, 
February, 1953, Page 75. 

“Speed Regulation for Tandem Tube Mill Drives’ — By F. H. WICKLINE, 
December, 1953, Page 84. 

“Steel Co. of Wales, Expansion at the’ — By T. J. ESS, November, 1953, 
Page 105. 

“Steel Defects Commonly Attributed to Heating” — By GEORGE Y. BOAL, 
March, 1953, Page 64. 

“Steel Expands in the Detroit Area" — By ROBERT SERGESON, H. L. KLINKER 
and A. KRAUSE, May, 1953, Page 114. 

“Steel Industry During 1952, Developments in the Iron and’ — By I. E. 
MADSEN, January, 1953, Page 123. 

“Steelmaking Processes, Comparative Investment Costs for Different’ — By 
CHARLES F. RAMSEYER, March, 1953, Page 122. 

“Steels, Factors Influencing Surface Quality of High Sulphur" — By GEORGE 
G. BLEAN, January, 1953, Page 79. 
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“Story of Wire, The” — By RODMAN R. TATNALL, December, 1953, Page 


129. 


“Strip Mill, Design and Practices of the Semi-Continuous" — By HAROLD 


H. WARNOCK, June, 1953, Page 57. 


“Strip Mill, The Reversing Hot" — By A. F. KENYON, June, 1953, Page 672. 
“Strip, Rolling of Thin" — By M. D. STONE, February, 1953, Page 61. 
“Strip Steel for Tin Plate, Flash Welding and High Speed Cold Reduction of" 


— By JOHN WARGO and RAY C. BRUNNER, August, 1953, Page 59. 


“Supervision’s Part in Effective Cost Control’ —By ARTHUR C. CROFT, 


June, 1953, Page 107. 


“Surface Quality of High Sulphur Steels, Factors Influencing” — By GEORGE 


G. BLEAN, January, 1953, Page 79. 


“Symposium on Open Hearth Availability,” November, 1953 — Fuel and 


Its Usage” —By EDWARD E. CALLINAN, Page 55. “Furnace Re- 
building’ — By W. H. SHURE, Page 61. “Furnace Design and Brick 
Work" — By H. C. PAXSON, Page 66. 


“Synchronous Motor Torque Requirements for Steel Mill Applications” — By 


DR. WILLIAM A. THOMAS, August, 1953, Page 73. 


“System, Lukens Water Purification” — By N. H. JENSEN, March, 1953, 


Page 70. 
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“Tar and Pitch, The Pumping, Transmission and Burning of’ — By WARREN 


A. POND, July, 1953, Page 94. 


“Technical Program of the American Iron and Steel Institute’ — August, 


1953, Page 95. 


“Temperature Distribution in Carbon Hearths’— By R. D. WESTBROOK, 


March, 1953, Page 141. 


“Tin from Scrap Tinplate, Recovery of —By A. J. KROMBHOLZ, March, 


1953, Page 98. 


“Tin Plate, Flash Welding and High Speed Cold Reduction of Strip Steel for" 


— By JOHN WARGO and RAY C. BRUNNER, August, 1953, Page 59. 


“Tinplate, High Speed Continuous Annealing of’ — By M. D. STONE and 


E. A. RANDICH, October, 1953, Page 69. 


“Tinplate, Recovery of Tin from Scrap” — By A. J. KROMBHOLZ, March, 


1953, Page 98. 


“Torque Requirements for Steel Mill Applications, Synchronous Motor” — By 


DR. WILLIAM A. THOMAS, August, 1953, Page 73. 


“Transformer Oils for Modern Industry" — By A. S. MORROW, May, 1953, 


Page 86. 


“Trends in Electrical Equipment for Materials Handling in the Steel Industry" 


— By S. RIFKIN, August, 1953, Page 84. 


“Trucks, Recommended Voltages for Industrial" — By CHARLES S. SCHROEDER, 
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“Tube Mill Drives, Speed Regulation for Tandem" — By F. H. WICKLINE, 


December, 1953, Page 84. 
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“Turbine in Industry, The Place of the Gas" — By T. J. PUTZ, December, 1953, 
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“Voltages for Industrial Trucks, Recommended" — By CHARLES S. SCHROED- 


ER, January, 1953, Page 84. 
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“Waste Treatment, Liquid" — By C. S. CASSELS, March, 1953, Page 68. 
“Waste Water Treatment Plants, Operating Experience with" — By F. C. 


SCHOEN, March, 1953, Page 79. 
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March, 1953, Page 75. 


“Water Purification System, Lukens’ — By N. H. JENSEN, March, 1953, 
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“Water Symposium,” March, 1953.— Liquid Waste Treatment” — By C. S. 


CASSELS, Page 68. “Lukens Water Purification System" — By N. H. 
JENSEN, Page 70. “Current Practice in Water Pollution Abatement” — 
By B. P. MARTINEZ, Page 75. “Operating Experience with Waste 
Water Treatment Plants’ — By F. C. SCHOEN, Page 79. 


“Water Treatment Plants, Operating Experience with Waste” — By F. C. 


SCHOEN, March, 1953, Page 79. 


“Welding and High Speed Cold Reduction of Strip Steel for Tin Plate, Flash” 


— By JOHN WARGO and RAY C. BRUNNER, August, 1953, Page 59. 


“Welding Applications, Plant’ —By H. J. RALSTON, September, 1953, 


Page 105. 


“Welding for Steel Plant Maintenance, Developments in Submerged Melt" 


— By D. E. KNIGHT, September, 1953, Page 98. 


“Wide Range Metering of Oxygen in Steel Plants" — By MARSHALL S. GARE, 


July, 1953, Page 74. 
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“Yield, Rolling Mill" — By LEO R. SILLIMAN, July, 1953, Page 103. 
“1952, Developments in the Iron and Steel Industry During” — By |. E. 


MADSEN, January, 1953, Page 123. 
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*Reg. U.S. Pat. Off. 


For a lead “pan” cinch... 


it’s THERMALLY’ to outlast cast iron by 479 days! 





















A large steel and wire company uses a double-lead patenting furnace to 
give good drawing qualities to wire. In this process, wire is drawn 
through a “lead” pan enclosed in the furnace where temperatures range 
from 1600 to 1650°F. 

Previously, cast iron “lead” pans were used ...and the furnace had to 
shut down nearly every 21 days because the pan burned out and needed 
replacement. Then, a Thermalloy “lead” pan with integrally cast sinkers 
was installed. To date, this pan has over 500 days of service... saving this 
company expensive hours of repair and down time. 

This is just one example of how a Thermalloy heat-resistant casting has 
helped a manufacturer to realize more economy in heat-treating parts. Do 
you have a similar need for Thermalloy in retorts, furnace parts, trays, 
racks, pots or muffles? Call in an Electro-Alloys engineer for full informa- 
tion, or write Electro-Alloys Division, 4007 Taylor Street, Elyria, Ohio. 


THERMALLOY “LEAD” PAN ADVANTAGES 
Resists air-line attack, scaling and oxidation. 
Higher strength prevents sagging and distortion. 


Less weight means easier installation and less maintenance of 
supporting arches. 


e Greater resistance to abrasion. 














AMERICAN 








Brake Shoe 


OMPANY Et YR ta, ORS 





ELECTRO-ALLOYS DIVISION 
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WHERE TO BUY 


EQUIPMENT FOR SALE 


NGINEERING 
4 ° M4 
43 Rp 


aN TRON and STEEL ENGINEER SERVICE TO 


POSITIONS VACANT. 





POSITIONS WANTED 
THE STEEL MILL OPERATORS 








PITTSBURGH (Continued) 


METALLIC RECUPERATORS 


os a 








WHERE TO BUY 


BIRMINGHAM DISTRICT 





DIXIE ENGINEERING COMPANY 


“Manufacturer's Agents" 


P. O. Box 750 812-813 Protective Life Building 
BIRMINGHAM 3, ALABAMA 
Sabel E. Baum Telephone 4-0417 





(Air Preheaters) 
For application to soaking pits, heating, and 
other types of metallurgical furnaces. 


HAZEN ENGINEERING CO. 














CHICAGO DISTRICT 





PAUL W. WENDT & SONS 
Manhattan Building 
CHICAGO 5, ILLINOIS 
District Representatives for 
A. W. CADMAN MFG. CO. 


HUNTER SAW & MACHINE CO. 
GRAFO COLLOIDS CORP. 








EHRET AND KINSEY 


Board of Trade Bldg., 141 West Jackson Bivd. 
Chicago 4, Illinois Wabash 2-0449 
Representing 
THE CLEVELAND WORM AND GEAR CO. 

“Cleveland" Worm Gearing and Worm Gear 
Speed Reducers 
THE FARVAL CORPORATION 
“Farval" Centralized Lube Systems 
LUBRICATION PRODUCTS COMPANY 
“Stapax™ Journal Box Lubricators 
AMERICAN FLEXIBLE COUPLING COMPANY 
“Amerigear™ Flexible Couplings 
WALDES KOHINOOR, INCORPORATED 
“Truarc™ Retaining Rings 
2400 W. Clybourn St. Phone: 
Milwaukee 3, Wisc. Division 2-7844 


Park Building PITTSBURGH, PA. 
COurt 1-7032 
PATTERSON-EMERSON- 


COMSTOCK, INC. 


ELECTRICAL INSTALLATIONS 
ENGINEERING & CONSTRUCTION 


Specializing in Steel Mill 
Construction 
313 E. Carson Street 


Pittsburgh 19, Pa. 
Phone: EVerglade 1-9800 








Auburn & Associates, Inc. 


Engineers 


ELECTRICAL LAYOUTS FOR 
STEEL MILLS 


923 Penn Ave., Pgh. 22, Pa. 
Telephone COurt 1-5014 








PHILADELPHIA DISTRICT 





TOWLE & Sor Coa. 

18 West Chelten Ave. GE 88-1930 
PHILADELPHIA 44 
Representing: 

THE TOOL STEEL GEAR AND PINION CO. 
Cincinnati 16, Ohio 











PITTSBURGH DISTRICT 


ROLLING MILLS 
and EQUIPMENT 


FRANK B. FOSTER, INC. 


PA 








W. G. KERR CO., INC. 

520 Oliver Building PITTSBURGH, PA. 
Phone: ATlantic 1-4254 
Representing: 

FOOTE BROS.—Gears and SpeedReducers 

REEVES—Voariable Speed Drives 

THOMAS—Flexible Couplings 

WICHITA—Air Tube Disc Clutches & Brakes 

TELSMITH—Telsmith Crushers 

CULLEN-FRIESTEDT—Sheet Lifters—Welding 
Positioners—Track Cranes 





RITTER ENGINEERING CO. 


Engineers - Distributors - Contractors 


1515 WEST LIBERTY AVE 
PITTSBURGH 26, PA 


Representing: 


TRABON ENGINEERING CORP. 
“Centralized Lubricating Systems” 


Phone: 
LOCUST 1-1303 














CHEMSTEEL company. snc. 





204 Chemsteel Bidg., Walnut St., Pittsburgh 32, Pa. 


g Send data on Engineering & Construction facilities for . 
ACID-ALKALI-PROOF CONSTRUCTION 4 
a of pickling and other tanks; flooring y 
Sewerear OUT & MAIL WITH LETTERHEAD) ® 
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CONSULTING ENGINEERS 





ROSS E. BEYNON 


Consultant 
ROLLING LAYOUT AND ROLL DESIGN 
7658 Coles Avenue 
Telephone SAginaw 1-3466 


Chicago 49, Illinois 











E. C. NORWAY 
ENGINEER 


INGOT TO WIRE PROCESS PLANT EQUIPMENT 
STUDIES PLANS SPECIFICATIONS AND 
DETAIL CONTROL. 


116 East Lincolnway Valparaiso, Ind. 
Phone 147 








LOYAL R. MILBURN 
Consulting Electrical Engineer 


Registered State of Michigan 
1928 Guardian Building * Detroit 26, Michigan 


Telephone: Woodward 3-8706 or 
Whitmore Lake 5141 








W. VANCE MIDDOUGH & ASSOCIATES 
Consulting Electrical Engineers 
Engineering * Design * Layout 
Heavy Industrial Power & Light 


204 Columbia Building .. Cleveland 15, Ohio 
Prospect 1-2060 








STEEL CITY 
ENGINEERING AND CONSTRUCTION 


COMPANY 
Engineers & Builders 
of 

SPECIAL MACHINERY 

Rehabilitation of Old Machinery & Furnaces 
of all Types. 

Steel Mill Equipment & Construction. 
Consulting Engineering Services, 

Foundation Engineering & Construction. 
Estimates & Appraisals of Plants & Equipment: 
535 FIFTH AVE., PITTSBURGH 19, PA. 
Phone EXpress 1-0780 
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THE ENGINEERING MART 
(CONTINUED) 


rao 8 VG > 


Engineered-Rebuilding of your Machine Tools 


SIMMONS MACHINE TOOL CORP. 
Albany 1, New York 


Pittsburgh Representative: 
3541 Laketon Road PEnhurst 1-3700 


























CIN \ MODERN 

MILL OPERATORS’ PULPITS 
*° CONSTRUCTED BY ), 
JAMES CAMPBELL SMITH, INC. 


vv It. UGHBY OHIO 


EQUIPMENT NEWS 
(Continued from page 221) 

thrust bearing, oil reaches and _re- 
mains between the locating ring and 
the roller assembly, a condition not 
always evident in standard thrust 
bearings. 

Type T-21906 roller bearing ts 25", 
in. outside diameter, 17) In. 
diameter and 8°, in. thick. 


inside 


FAN COOLED MOTOR 


AA new motor built by Reuland 
Klectric Co. high- 
velocity internal cooling fan. Because 
of its greater cooling capacity, much 


incorporates a 


higher horsepower ratings can be ob- 
tained from lower cost, small frame 
sizes. 

As an example of this new design, 
a 30-hp motor, which ordinarily re- 
quires a No. 365 frame, is built into a 
No. 326 frame. The fan (13-in. diam- 
x 5%x-in. wide) is mounted on the 
motor’s shaft and is housed within 
the special fin-type endbell. Air is 
sucked in through a filter 
opening and blown with great force 


screen 


over all internal areas. 

(rreater compactness, as well as 
price reductions of as much as 15 per 
cent, are achieved through this new 
design. 

Reuland High-Velocity Fan Cool- 
ed Motors are available in ratings 
from 15-hp through 30-hp. All units 
feature a drip proof construction and 
can be furnished with either a stand- 
ard single-end shaft or special hy- 
draulic pump mount endbells. 


COUPLING 


A Stemlock, a re-usable coupling for 
connecting hydraulic hose and tub- 
ing, has been developed for the fluid 


240 


power field by Maeward Couplings, 
Inc., which is represented by the 
Powertube Engineering Co. of Olivet, 
Mich. A revolutionary type of coup- 
ling, it provides a simple, inexpensive 
method of connecting hydraulic tub- 
ing to pressure hose from '4-in. 1.D. 
to 2-in. I.D. 

The Stemlock coupling assures in- 
creased economy because it permits 
maximum use of low cost tubing and 
eliminates the need for special “adap- 
tor” couplings. Inasmuch as Stem- 
lock allows 360 degree rotation of 
tube after assembly, easy position- 
ing is assured and very close toler- 
ances are unnecessary. Fast, easy as- 
sembly and ninety degree tube bends 
within '-in. of coupling nipple are 
other outstanding features of the new 
coupling. 

Completely tested and proven, the 
Stemlock coupling is guaranteed to 
withstand burst pressure of hose 
without danger of bead collapse or 
blowout. An “O” ring seal prevents 
static or impulse pressure leaks. 


Book Keutews... 


‘**Productivity in the Light Flat- 
Rolled Segment of the Steel In- 
dustry,”’ by Thomas F. Walsh, S. J. 
is an interesting publication issued by 
Fordham University in New York. 
This book is the third in a series of 
publications printed in connection 
with the Industrial Economics Pro- 
gram at Fordham University carried 
out under the direction of William 
T. Hogan, S. J. The report is a 
statistical study which gives data on 
man-hours, output and productivity 
including trends on hot strip and 
various types of cold reduction mills. 
Similar data is given for hot dipped 
and electrolytic tin facilities. Studies 
are based on actual plants whose 
identities are not given in the report. 
Plants, however, are modern units 
and apparently representative of the 
industry. The book should be of par- 
ticular interest to mill operators who 
would like to compare their unit costs 
with the ones described in the booklet. 


6 x 9 in. — Paper bound — 64 pages. 





THE COST OF AN AD 
THIS SIZE IS $8.00 
PER INSERTION 
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men 
over 


45 


More than six times as many 
men of your age will die of 
lung cancer this year as died 
in 1933, according to official 
reports. Though our research 
scientists are making every 
effort to discover the reason 
for this increase, they still 
don’t know the answer. 
They do know, however, 
that the lives of over half of 
those who will develop lung 
cancer can be saved...if they 
get proper treatment while 
the disease is still in the 
silent before 
symptoms 
That is why we urge you to 


stage, any 


have appeared. 


have a chest X-ray every six 
months when you have your 
regular health check-up... 
no matter how well you may 
feel. Only an X-ray can de- 
tect the “silent shadow”. It 
is your best insurance 
against death from lung 
cancer. 

For more _ information 
about this or any form of 
cancer, call our nearest office 
or simply address your let- 
ter to “Cancer” in care of 
your local Post Office. 


American 
Cancer 
Society 
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Wean Engineering Co. of Canada, Ltd., The 52 
Wean Equipment Corp. 52 
Westinghouse Electric Corp. 6, 7, 172, t¥e 
Wilson Engineering Co., Inc., Lee 40 
Wing Manufacturing Co., L. J. 181 
Y 
Youngstown Alloy Casting Corp. 45 
Youngstown Foundry and Machine Co. 199 
Youngstown Welding and Engineering Co. 212 








Vv. R. BROWNING 


MILL TYPE CRANES 


"0 Osan 


Basically designed as required by 
A.1.S.E. specifications, mill type 
cranes built by Victor R. Browning 
& Co., Inc. also offer the oppor- 
tunity of specifying preferences and 
standards prevailing in the pur- 
chaser’s plant. May we have your 
next inquiry? 





VICTOR R. BROWNING & COMPANY, Inc. 
BOX 309, WILLOUGHBY (CLEVELAND), OHIO 


Designers and Builders of Electric Overhead Traveling Cranes and He 


IRON AND STEEL ENGINEER, DECEMBER, 1953 











